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(57) Abstract: 3-Amino-3-arylpropionic acid 
n-alkyl esters represented by the general formula 
(I); a process for the production of the same; 
and optical isomers thereof: (I) [wherein Ar 1 is 
optionally substituted aryl exclusive of phenyl 
and 4-methoxyphenyl; and R 1 is n-propyl or 
n-butyl], and a process for the production of 
optically active (S or R)-3-amino-3-arylpropininc 
acids represented by the general formula (IH-a): 
(IH-a) [wherein Ar is optionally substituted aryl; 
and * is an asymmetric carbon] and optically 
active (R or S)-3-amino-3-arylpropionic acid 
n-alkyl esters represented by the general formula 
(TV-a): (IV-a) [wherein Ar, R 1 and * are each as 
defined above, with the proviso that each ester 
has an absolute configuration opposite to that of 
the compound (IH-a)]. 
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9§ $ffl U 

^(omm^m^mi-^o 3-7$y-3-7*y -/l^n t°;*-^n -771^/1^* 

^ EH$fc3fc3*Ste (SXttR) -3-T>y-3-7!)^ 
k'tyfimtt (RXttS) -3 -7S /- 3 -7y-;^n If^Wt^ 

^P7jc^Sm^MVNT, 3.-7 5 / - 3 - 7 P -ZUT'P W^Rx7 

tvv (7t>;«» a»e>, i^i^M^gtt (sxttR) y-3-ry 

-^BW^t^i (RXflS) -3-7^-3-7J)-;V7*pW^ 
^^^Sr#5^fet UTtt, 'Vi^jJvu^JJ r • -fe^v-T • ir^ 

v'T) (Burkholderia cepacia (Pseudomonas cepacia) ) <gr#3$K £ yx— £ (fgj,n 
£ : Amano PS) <Z5#£T, 3-757-3-7^ -/U^n k^yiif^x^r;V 

7fe^?£{£ (S) -3-T5/-3-ry -^/o t'^^&tfTfe^Mi (R) .- 3 - 

/ttfx Tetrahedron Lett., 4 1 . 2679 (2000) # 

■l&KfcLTta*<^/i§£jh,TV^ J. Am. Chem. Soc, 10 

4, 7294 (198 2) #1, ) . 
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15 



j&nowwi. ±mmA*mku ffiumwot, wm-xtmauzs- 
*m*<Dfo<DMwi, ±mm&*imu »»±ot, 3 - T5 y_3 

IStt (SXIJR) - 3 -7 $ ; - 3 - 7 !) -/uy b b'tyii^gft (RXteS) 

tt3-T$y-3-ry ^B.etyiM^et 3-75 / - 3 -r y 
' *mwn, — a) : • " 

- NH 2 O 

o^ R1 (I) 

*K Ar 1 i-i.-mm&^LX^Xh^TV-^^-f-^ TctcV^ 7 

*mwit, _&it y —Hfcz. ( r - a ) : 

NH 2 O 





Ar 1 -^*N^>0^ (I -a) 

20 ^ A r 1 MIR 1 ttfrtB £ mmxh *> , * tt*#fc**:*-t- % 

ThrZtl* (RXttS) - 3 -7 ^ - 3 - 7 y -;^ n f t Vln - 7/^x^ 

*mWt*. Hfc, (A) (ii) : 

o 

Ar^H (n) 

25 5£<K Ar f^.fi^MLTVNT%^V>Ty-^^^ fcffb ^ac 

£*T, -#3t (III): 
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NH 2 O 

3 -T5 y - 3 -r y — /i^o f^-^if-SM— is, 

(B) &^T% 1£«0#£T, 3-7>;y-3-7y-;V7*nft>ii:n-/p 

^msrilrtfttS, -M (IV) : 

NH 2 O 

Ar >^X Q ^ Rl . -(IV) . 

*mwte, wtz. mm-^ (iv) t^^^ yt 3 - 7 $y 

A^ ^OH 

sSf, Arte, MlE^IUaT*fe!9, *«^^Sr^i~/ 
T^^^S^^tt (SXttR) -3-7^-3-7]J^ 0 fc^ 
(I V- a) : 

NH 2 O 

Jl\ ^/ R1 (IV- a) 

Ar * 

^ (Ill-a) ^b-^*^W:58»©Sc#:|6»BBSS:Wi-«. 
•X?*3*b***Btt (RXteS) -3-7$y-3-7!)-/^n^in-7;> 

#359! tt, Hfc, APTfc^K^fcioT^Lfe— £&t (I I i- a ) : 
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(III-a) 

Ar^ * ^OH 

(IV-a) : 

NH 2 O 

^A. JL (IV— a ) 

^ ( 1 1 1 - a ) <Dik&m t nm<D3LVfm%mw.*^-rz> , 

t?^*^«**IStt (RXttS) -3-7>y-3-7y^pft^n-7^ 
^*^^fco«^^fe**i^iT,«r¥«r«*^gtt (SXUR) 

*»WKl*JW-<5 3-7^-3-7y -vl^n ^ln-/n t^«7vW*. 
«WB©-«^ (I) T^$tt5 0 ^©-^ (I) fc:i3V>T, Ar 1 Ht, «y££# 
LTVvCfcj^Ty-^g (^-^S^t>*4-^ h^r^^n^^O ^ " 

mz&ftZ>m&&t LTIi, rc^^, T-BtV^- ^/v^^od^ 

2, 2, e-^ 

fV»£ s 2, 4-^r^y/^ 3, 4-=^>y,l^ ^>:?Vl^ 2-fc V^3-> 
:7^-/^g % 3-tKo^7xn;^ 4-tKB^> 7 x=;^ 2, 3->^h 
Ko^ri/7x^S, 2, 4-i^t Kn^^^^^uS, 3, 4-^Kp^7x 

2-^D7x^g N 3-^P7x=;H, 4-^t,7x^H 1 
2, 3-^^p C 7^^^ 2 , 4-^Ba7x;:;H 1 3, 4-^a B7l 
-A** 3, 5-^ BC7 x-;H, 2-^ a ^7a,=^ 3-^«ce 73: - /W 
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5 

2-a-K7x-;H, 3-3- K7^-/l^ % 4 _ 3 

:7^~/t^ 2, 3-^7^a^^=/^ 2, 4-i?7/WtP7x^S % 3, 
4-i?7;vtn7x-/H, 3-7n*-5-^OB-2-t K»^^7xr:;^ 

2, 4-^h^>7x^a 3, 4-^;* h^^-zl^ 3, 

Ms 4-7*h^7x^ 4-^y7°P^>7x-;H, l- 7x ;^ >7l 
-*m^ 4-'<>&A'**is7 3 c^A'm % 4-M)7/^o^f/V7x=;H > 2 _ 
= hB 7 x=;vS > 3--Fn7x^S, 4-= hn 7 x^/H > 4-i/7/ 7x 

-t-yvVi^ 3-fy^g % 3-^^^ 3-^y^k 

s-^yy/uawp^fffe^sjjs, #*u<»2-hy^ s-ma^ 4-V 

2, 3-^>y^3£, 2-tKo^7x^S, 3-tKo^7x=/p 
S> 4-kKp^7x=;H, 2, 3-v?tKn^7x^S, 2, 4-^fcK 
b^7x=M, 3, 4-^tKP^i/7x=;H, 2-^BP7x=^ 3- 
^ BB7x ^ 4-^f7x=;H, 2, 3-^bb7i=a«, 2, 4- 
^ nP7l =^ 3, 4-^ CB 7x=;H, 3 , 5-^**37^^ 
.2-^B^7*=/Hi % 3-7*b*7x=;1^ 4-^n^^^n/^ 2-3-V 
7*=^, 3-3- 4-3^-K7x=;^ 2-7Hn7x=;l, 
3-7;^o7x=;VS, 4-7Wn7xx/H, 3, 4-i?7/M-n7i= 
3-7 f n^-5-^n D -2-tKn^>7x-;H, 2-^^/7x=^ 

3- * b*iy?^/i>m, 2, 3-^h^7x=^at w 2, 

7x=M| v 3, h^fi/7x=;V$ > 3, 5-^h^7a=yH6, 3, 

4-p»^U^^S/7*=/I^t, 4-xh^7x=/^ 4-hy7;vtn^f 
^7a=;>36, 4-=Fb7x=/^ 4-^t/7oi^Sx 1-^7^/^ 2 

2- t-y^s, 3-try>^s, 4-t-y$^g % 3Ete#*L<» 

3- hy/vs, 4-hy^ 2 , s-^p^ 4-t kb^> 

3, 4-'7t Kb^7x-;PS; 2-^P07x=;^ 3-?ti* 
4-^07x^1, 2, 3-^bb7x-;H, 2, 4-i?** 
P7x ^ 3. 4->7^bp7x^ 3, 5-i?^ P7 x^ 2-^ 
B*7a^aj % 3-^a^ 7 x^S, 4 - ^ * * 7 * =71^ 4-3-K7^ = 
A-g, 2-7;vtD7x=;H N 3-7;vtf7x=;H, 4-7;Vtn7x^ 
& 3, 4-i?7^o7x=/H, 2-3-K7x^;H, 3 _ 3 _ K:7 ^ 

4- 3-K7x^S, 2-^1*^7*^*, 3-n^7x=^ 

2, 3-^h^7*a/l* 2, 4-^h^7xSA* 3, 4-8>*V* 
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^y^-;vm, 3, 5-^ h^v^^,^ 3 , 4-^^l/^^>^^^ 

-hy/^ 2, 3 -^>y,i^ 2-^ B7 x^i ( 3-^ BD 7x-;^ 
4 "^ B7i:: ^ 2, 3-^ DP 7x^ 2, 4-^pp7x=> . 

3-7^^:7^,1^ 4 _^ tt ^ :7;t _ ; ^ 2-7^B7x=^, 3 
-7^ B 7x^S, 4_ 7 ^ o:7;ii ^^ g 4 .j, Wb7i; .^ 
2-3-K7x=;i,S, 3-3-Ky^^/^ 4_ 3 ^ K ^ 31 _ / ^ 2-p<h^ 
i^^/i^ 3-;* h^v^xvi^ 2, 3-i>V h^^^^c-^, 3 , 4- 

R) - 3 - 7 5 7 - 3 - 7 J) -/k/o ft yi^fgft (RXttS) -3-7?7 

3-TS/-3- (2, 3-^^y/>) ^n^J/»n-7 , ntf;H7f/K 

3-T5/-3- ( 2 ^ Bn 7x=;P) ^ofc 0 ^.^n-^n e>M5^! • 
3-T - y-3 - (3-7nn7xx;p) ftyf n-T^n f^x^f/K 

/K 

3-T^/-3- (2, 4-^PC7x=^) /Bft>in-/B^xxr 
3-T - y_3 ~ < 3 , 4-^Bn7x=;k) ^Wi«ii-7P^i^ 

3-TS/-3- (4-^a^7^- ;W ) 7pk t tyin-7PtVl'X^f;K 
3 -T 5 7-3- (2-7/^ B7 x^) 7*PW^n-7*n^x7f^ 
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3-T$y-3- (4-7/^P7x^) T-n^tyin-yntVVx^f/K 
(2-3-K7x=;i,) 7°p t^yin-7°p ^x^r/K 

3-T57-3- (4-3-K7x-;i.) /n fty|n-/p^x^;K 

3-T5/-3- (3-p< h^:^-,,/) T'nfc^^n-^o tW^x/K 

3-T^7-3- (2-tKn^>7x^) 7-pfty|n-/ B ^fiK 
3-TS/-3- (3-tFn^7x^) fcf^gtn f/Uo^TvK 
3-T^y-3- (4-t Kndrv^^) /nft^n-rnbVtoxf^ 
3-T5/-3- (4-r:fp 7 x^) k'^^n - 7 s * tV^X^/K 
3-T5/-3- (4-i/7;7x^) 7-pftyf n -/nb'^r;K 
3 ~ T " y ~ 3_ (3 ' 4-^ h^7x=^) ftytn-T-ntV^x 

3-TS/-3- (3, 4-^^^>>7x^) /nWyin-/n k > 

3-TS/-3- (4— ^^^^dr^7cc=/w) t^p t^yi n -/n t>x^r 

3-T5/-3- (1—7-^^) 7 t pft^n-/ntVvx^r;K 
3_T - y - 3 - (2—f7^u) ^PWyin-7"n^x7f;K 
3-TS/-3- (2-fc°y^) T-nfc-^^n-^^t^^^ 

3-TS/-3- (3-t°y^) raf^^n-T-ufcVW^K 
3-TS/-3- (4-tfy^) /uk^yin-T-nf^fyK 
3~T$y-3- 7*nftyin-7-pf^f;K 
3-T^/-3- ^oftVin-T'o^x^r/K 
3-T5/-3- (2-*/y,l.) 

3-TS/-3- (3-^n^- 5 -^ OC -2-fc Ko^^ 7 x^) 7pfty 

3-T5/-3- (3-hyyv) /at^yfn-T'B fcVl^TvK 

3-T^y-3- (4-hy/ix) T-nftyln-T-af^x^f/K 

3-7-^7-3- (2, 3-*->y,u) T-uh'^^n-^ntV^k^K 

3-TS/-3- (2-^a7x^) ^«t^^n-7°tn t V^x^K 
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3-75 7-3- (2-7**7 az-M ^>^ n kVl^^Tv^ 
3-7^-3- (3-^a^7^n/u) t^^n-T'n tV^X^/K 
3-75 7-3- U-T^^^/u) ^PftyHn-/Pf^x7r;K 
3-757-3- U-^/M-n^-,!-) /ct t tytn-7 , nk°^r;K 
3-757-3- {2,--7)VJrxi-7^-,v) /pt'tyfn-/PtVVx^f;K 
3-757-3- (4-7;^n7x^) ftyin-/n kVi^*7vK 
3-75 7-3- (4-3-K7xx;v) ^^f^-^n-^n tVu^^^K 

3~75 7-3- (3-yh^7x^) ^Pt^yin-yne;n^f; K 
3-757-3- (3, A-t^Ul/i?**^?^—;^ 7"B^in-y B t> 

3-75 7-3- (3-fc'yi^) :7n k^^ggn-^n kVl^c^Tvu&tf 
3-757-3- (4-k°y>^) 7petyin-7ok>xxf;V 
W f,^ £ U < ^ 

3-757-3- T-n fty|n-7n kVKx*7v K 

3-757-3- (3-hy^) /Bt^yin-rof^f/K 
3-75 7-3- (4-MAO /b k'^^n-^n kVl^^TVK ' 
3-7>;-3- a^,c-/i>) t^V^n -^n kV^a^yvK 

3-7$/-3- (3-^n P 7x=/H k^^n-^c tV^^^/K 
3-75 7-3- (4-^o n^xvw) /Bt e tytn-7ohVi^x^r; K 
3-75 7-3- (2-7**7 7Bftyin-7Bf^x7f;K 
3-757-3- (3-7b^7x=/1/) /BkY^n-rPkVVx^r/K 
3-757-3- (4-^a^^a,-^) 7Pk'tyin-7Pk>x^r; K 
3-757-3- (2-7Wb7x^) ^nk^^n-^-o k°/l^*fvK 
3-757-3- O-^/t^o^xvw) k°^-^n-^P kV^^^/K 
3-757-3- (4-7;^b7x^) 7°Bk't7in-7PfcVi'Xxf;K 
3-757-3- (2-n^>7x=^) /Bk'tyln-ZBkVUXr/K 
3-75 7-3- (3-7 h^v-^oi^U) yxi k^^n-^P kW^^^/K 
3-75 7-3- ( 3 » 4-7 5 L l/>^^r^7oi=/u) 7Pk , tyin-7BkVv 
xxr;v 

ftrlB^Ar 1 3-757-3-7!) ^T-b k'tVin - ^x 

3-75 7-3- (2-hy/W) 7°o k'^^n-^fvl.ai^TvK 
3-75 7-3- (3-hy^) /fftyln-T-f^f/K 



WO 2004/083163 



10 



PCT/JP2004/003543 



3-75 7-3- U-bDA>) /nftyin-^x^r;K 
3-757-3- (2, ^nftyin-^H^f^ 
3-75 7-3- (2-^po7x-;V) t°o tT^Viftn -^TvUMfvK 
3-75 7-3- (3-^pp7x^) 7 t ok^y||n-7*f-;H^f;K 
3-75 7-3- (4-7P n7;nxvW) t°p fc*#-i^n-7>/toi*7v K 
3~757-3- (2, 3-^nP7x^) ^Pfc , ty|n-/f;Hxf;K 
3-75 7-3- (2, 4-^*P7aixvU) yBtftJ/ln-^x^^ 
3-757-3- (3, 4-^eti7x=/V) /Biftyi|n-7*f;H^f^ 
3~75 7-3- (3, 5-^Pn7x=/V) 7* p fc°^^ n -7*571^*7^ 
3-T57-3- (2-7*f^7x^) ^Bf*y» n -^x^r^ 
3 "T5 7-3- (3-7*n^7:*xiA<) 7* et^n-7*f^i7^ 
3-75 7-3- (4-^0^7^-/1,) ^ 0 fc°^^n-7*?Vl^*7vK 
3-75 7-3- (2-7/l/tP7x=^) 7"ck'ty|n-7^x^f;K 
3-7^7-3- (3-7A-tB7i=^) 7'B^y»n-7*f^f^ 
3-757-3- (4-7;^p7x=;V) ^tt fc'^-^ n 

3-757-3- (3, 4-^7;^P7xx;u) zf* ftf-^n -Zf^MT 

3-75 7-3- (2-3— K7:c=vi/) 7 , Pt 1 t>in-7f^x^r/K 

3-75 7-3- (3-3^K7x=;W) 7°n t°^"^n -7*?vl^x;*:r/ K 

3-757-3- (4-3 — K7^-/U) ^nlftyf n-/f/HX7;K 

3-757-3- (2-7 h =^>77aLxi/i.) 7'aft7Sn-^f;n^r;K 

3-757-3- (3-^hdri/7xx^) 7-nt'tyin-7*f;Vxxr;K 

3 ~ T - ^ ~ 3 - (4-7 f^v^ccxviT; ^ 0 t°^->-^n-^/^x^/K 

3-75 7-3- (2, 3-i77 h^;77^xvv) 7^ fc°;<J-^n -7 % ?vl^7^ 

3~757-3- (3, 4—^7 b^ri/Z? ^—/U) 7°o f^^n- 7*5^x1* 

3-757-3- (3, 5-^7 1^:77^x1/17; yuh'^r^mn-zf^u^^/u 

3-75 7-3- < 3 , 4-7^l^^^^^7^xi/u) /Bt 0 t7in-7*^x 
*7A- 

3-75Z-3- (2-hJJ/U) ^Bftytn-^x^f/K 
3 -7 5 7-3- (3-hy/i.) /Bk't7in-7f;i/x^r;K 
3-75 7-3- (4-M/tO 7 , Pft7|n-7'f/l'X^f^ 
3-757-3- (2, Z jv) 7u tf^vifcn- 7*^/1^7. ^/ K 
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3 


-75 /- 


3 — 


(2- 






3 


-75 y - 


• 3 - 


(3- 






3 


-7 5 y- 


3 - 


(4- 






3 


-7 5: y - 


3 — 


(3 


4-^no7i=;l/) 7p tt>Wtn -75vI^*tvK 


3 


-r s; y - 


3 — 


(2 - 






3 


-75 y - 


3 — 


(3 - 


s S — / m c ^ v/wt n — 




3 


-7 5. y - 


3 — 


(4- 


/ M ~ y en - — s m c ./KS n — 




3 


-7 5: y — 


3 — 


(2 - 






3 


-75 y — 


3 — 


(3 - 






3 


—7 5 y — 


3 — 




•7;^b7i^) 7p t°3r>Wtn 




3 


-75 y — 


3 — 


(2 - 


3— YZ7^—jv) 7oWy|n- 




3 


—75 y — 


3 — 








3 


-75 y- 


o 




3^K7x=/l/) 7ok'tyin- 




3 


-75 y - 


3 — 


(2 - 


y h^fv'7x= ;V) 7b b't^in 




3 


-75 y- 


3- 


(3- 


^ h^ri/7xx/l/) 7nt!tytn 




3 


-75 y - 


3 - 


(4- 


^ h^v'7x=^) 7b b'tVin 




3 


-75 y- 


3- 


(2, 


3-^^|>^i/7x=;V) /nft 














3- 


-75 y- 


3 - 


(3, 


4 -^UV^;*-^ 7^^,17) ftyfn-7^x 



20 JXTVU 



3 


-75 7- 


3- 


(2- 


- bV >V) •? n fc°^- ^ n - Z?^/l>-^ x T/K 


3 


-75 y - 


3- 


(3- 


b V A*) 7 s a fcT^- Z/m n - 75="^3i !x ^/u > 


3 


-75 y- 


3- 


(4- 


• h y ^) 7° a bT*- l/tt n - 7^3t x 7VK 


3 


-75 y - 


3- 


(2- 


•^ nn 7xx^) 7Pk'ty®n-7f/H^r;K 


3 


-75 y- 


3- 


(3- 


•^ cp 7xx;l/) 7b t°^->-^n-7^/^^^K 


3 


-7 5 y - 


3- 


(4- 


•7od7x^) 7Bt'ty||n-7^;H^f;K 


3 


-75 y - 


3- 


(3, 


4 - p o7x^) 7b tf;fr:^n-75vl^;*7VK 


3 


-757- 


3- 


(2- 


7b^7x^) /nftyin-7f;Vx^r;K 


3 


-75 y - 


3- 


(3- 


/n^7xx/i,) 7'nfc 1 iyfn-7^^f;K . 


3 


-75 y- 


3 - 


(4- 


7 n ^ 7 zc -;v) 7Bftyln- 7^^ ^ y-^^ 


3 


-757- 


3- 


(2- 


n7x 7Bftyin- 79v^* t 1 ^, 


3 


-75 y- 


3 - 


(3- 


7;^o7xx^) /Bftyin-7f;n^f;K 


3 


-757- 


3 - 


(4- 


B7x 7 n istft n - 7^V^^ 


3 


-75 y- 


3 - 


(4- 


K7x 7Bt'i^ n - 75=-^^ ^ =r,v^ 


3 


-75 y- 


3 - 


(2- 


^ h^^7x=^) 7pftytn-7f;H7f/K 
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12 

3-T5/-3- (2-Ny/i.) ^ n Wyin-^nxr/K 

3-TS/-3- (2-^a 7 x^) / B fty|n-^i^ ;K 
10 3-TS/-3- (3-^P7x^) /nt'tVin-^x^f/K 
3-TS/-3- (4-^nn 73 ,-^) / nl fty|n-yf;Vx^;K 

3-T5/-3- (3-7u*7=.- /U) /nt'tyln-^x^^ 
3-T$y-3- ( 4-^0^:7^^) ^nftyin-^x^f/K 

3-T5/-3- (3-7;^B7x^) ^t^Mn-^v^XTvK 
3-T5/-3- (4-7;^»7x^) T'ot'tyin-T'^xxf/K 
3-T5/-3- (2-* h*iS7^u) /pftyin-^f/Ux^f/K 
3-T^y-3- (3-p< Y*^y^-,v) /nW^n-T-f^r^ 

3-T5/-3- (3, ^^l^**^.-*,) ^BbT^^n-^^ 

*fc, **W©i«; (IV-a) T^S3-7^-3-7y^7-p t ^yi 
(A) m-X@ 

^OM-xm^VNT^t-STy^T^t KB, «WB©-«St (II) 
T?*S*i,S. *©-*5* CI I) fc*vvc, Artt, «MtSr#LTVNTtAVNry 

*vcv**:7«a* -j-^a*, b«y^ S> ^y,^ XfS7y 
*; MMfeftfc**. ) ; t K^^S;^ j^j,^ 
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tf, 7x=M£, 2-M,i^ 4-bVsum. 2, 3-Wy,u 

X, 2, 6-*$/y/uak 2, 4-*^y*jfc 3, **>*vi^ 

2-tKn^7x=A«, 3-tKP^7*=M 4-tKn^ 7l -^ 
X. 2, 3-S>fc Kw^S/^MyH^ 2, 4-i?bFt>^7x=;l/|, 3, 4 _ 
J^tKB^7x=A«, 2-^P7x^S, 3-^ n7 x=/^ 4 '_^ a 
B7l " ; ^ 2 > 3->^trB7x=^ 2 , 4-«^bb7x^S, 3, 4 
-^b D 7x=;H, 3, 5-^bb7«=^ 2-^a* 7 «^k 3 - 
^n* 7 *=/ba6 % 4-:/»*:7«=A*, 2-a-K7«=^ 3-3-V^o, 
„^ 4-3-K7«=^ % 2-7/U*b7«sa* 3-7^n 7 ^^ 
X, 4-7^»7x=/H, 2, 3-^7;^ B7 x^H, 2, 4 -S^i^u 
7«=A^k 3, 4-^*B7«=/Ht 3-^-5-^n- 2 -tKP 
^rv^^/l^ 2-^h^7*=A« % 3-^^7x=;^, 4-^h^v- 
7x - A/fi ' 2 ' 3-^h^7x=;^ 2, 4-S?p» h^5/ 7 a=A«, 3, 
4-S^f*S^7«=A«, 3, 5-^h*S/7«=A«, 3, 4-^1^*7* 

#+*/7xsA«, l-7«y^>7»=^ 4— <^^**5/7«=A« 4 
-h!J7;^n^;V7x=/^ 2-=hn 7 x=;^ 3-=hB 7 x=^ 
4--hB7x=^ 4-^7/7x=;VS, b**>*A>tf-/U'7 

X. i-^7^x, 2— 7-7^1^ 2 -try ^ae, 3-try$>** % 4 - t °y 
<tt7«=^«, 2-hy/w^, s-Mi/uac 4-}>y,ug % 2 , 3-*^y* 

X, 2-tKn^>7x-;H > 3-tK.B^ 7 x=;^ 4 _ fcKD ^ 7x _ 
A-X, 2, 3-i;tKP^7x=;H, 2, 4-i?tKn^7x=^, 3, 4 
-^KP*{/7«=yH, 2-^D 7 x^I, 3-^B7x^ 4-* 
uuy^-,vm, 2, 3-^ DP7 x^ 2, 4-^bb7x^ 3, 
4-^BS7»5*Jt 3, 5-^BB7«a/Ht 2-^B*7«=^k 3 
-7*^7x=;^ 4-^a*7«=^ 2-a-K7«=^ 3-3^7 
4-3-K7^=^ 2-7AtB7«=^ 3-7;^B7x^ 
X, 4-7^tB7x=^ 3, 4-i?7;^n7x^ 3 5-* 
PP-2-hKn^7x^E 2-*^^=^ 3-7«h*^«^ 
S,- 4-^h^7x=;H, 2, 3-S» h*~>:7«*X, 2, 4-^ 
7 = -A* s 3, 4-S?p«h^e/7«sA«, 3, 3 
4-^uy^^ 7x=;US> 4-x^^x^ 4-MJ 7 ;Wtn^ 
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-i-7^u^ Ma <,i 

7:c - ;1/S ^ 2-mj/u*, 3-m,i^ 2, 3-^>>y^s, 4 

3-^**7^-,^ 4-^B7x-M, 2, 3 - a n 7 - 

2, 4-^p P7 ^/H, 3, 4-^^an 7 ^^^ 3> 5 _ a n -/^ 
=/^> 2-7b^7x^S, S-;/*^^,^/^^^^,^ 4 
-H-K^a^A^ 2-7/^n7x^ 3-7M07XX/H, 4-37/U 
*v7=l~,V^ 3, 4-v?7^n 7 ^^ / ^ 2 -3-K^3,=^ 3- 3 ~ 

4-y h^v^^l^ 2, 3-^y 2 , 4-^h 

^^r^jj^ 3, 4-^y f^y^-,^ 3> 

3, 4->fuym^7x^ 4-hy7;^n^/w 7l -;^ 4 _1 
huy^um. 2-^7^S, 3-t»y^/^ b< 
\ty^;v^ 3-hV7UM, 2, 3-*isy,u^ 
2-^07x^1, 3-?**?^,^ 4 _^ an:73;::: , / ^ 2> 
fvu?^,^ 2 , 4-^P P 7xr;H, 3, A-Vtnxx?^^ ' 
3, 5-^nP7x=;H 1 2-7p*7x^ 3 -7u=t7^=.,V^ 4- 
^n^T'^^S, 2-7/W^-a^^-^^ 3-7Wp7xc;H, 4-^*- 
n^^-/^ 3, 4-^7;^t.7x-;^ 2-3-K7x^ 3-3-K 
7i:: ^ 4-3-K7x^S > 2-y h^v^^,]^ 3-*h**S7 = =. ■ 
A*s 4-y h*^7^/t^ 2, 3-i?*b*^Z7^;^ 3, 4-^yh* 

MVX, #?£L<teO. 5-5. H^^L<{il. 0-1. 5^T*& 

5. 

l^/H^LT, #*b<ttl. 0-5. 0*,K SL«£L<»1. 0-3 O^E- 
-yvt:°,l>TsU=x^ K ^yyatV^T^^^K n-7f W 3-; K ^fy^ 
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25 



30 



^WtKlgRWU, «F*Kttl-50mL, »C#*L<tt2~l OmL 

IWT = * AXOtT^ - LT, b*# ^<D*& 

«5 0-1 0 0°CT'&!9, SJt&J^j »4$Kl«flfS " 

*«BO)|-lifcJ:,T#&W 3 -75 y - 3 -T V fc^im £ 

**T* *5L ttW, ^ ff»|FA % ^ *7^nvh^ 7 ^ 

te J:*-«W**afeK:J:oTJ|l« • Misfit^ ^zitfcfev^ftffiSfi 

So 

(B) m-X@ 

m, mm. v-^^^^mmmftbti^K m^vatmm. mm P - 

h^x^^*^ Mc#*U<ttttfc «WB$*x,3 0 -^6>©» 
20 #£L<tt0. 1-20*^ JCfc#*L<ttl. 0-5. O^T'&S. 
<«5 — 4 0^r/H?&5 o 

10 0'C, M{^*b<fi5 0~7 0 o CT^!9 > R*JE*tt»K:«l«$*WfcV> 
*3§*J CD^-X^tC ioTi^ 3 -7^-3-7!)-;V7-nft >ft n - f 

(IV-a) Tvm53-7^-3-7y^7 B ^ 
WvPafctf, TIE©— (V) : 
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(HI- a) (IV- a) 

JD7fc^»»*©#^T, lKflBO-jttS: (IV-a) 

T, (IV-a) ittS.ritfcS,.) O^Oai^^^-oD^Sra^ 

»tc:JP*»»$*T, (I I I -a) X^ZtlZ>yc&m& (SXttR) -3- 

r^-3-7U-;^P^i (BAT* (I I I-a) b$Ft%Zb&& 

5 D ) ^^-frSitfcic, (IV-a) -e^*H«5f5KJtS03te^gtt (R 

XttS) - 3 - 75 / - 3 - 7 >) -;^p f t^tn - 7;^;Ux^f;V (£TF, <fc 
£4fe (IV-a) bttt&ziihlbZo ) Sr#5it^ffi3|55 0 (I I 

I-a) 'tflfrfrfc (IV-a) l^©4^|Btl:ft5, 
(IV). ©Ar lt t61BOi*5t)^*>5 0 
*»Mo*p*4WPR*SK:*5VNT«ffli-5'fk:^ (I v) H\ fclfctf, TVi^t K-ffc: 

;i/7;W3-^Xfin - 7^7^:3 -/^£SJ££-fr 5 r b \ZL&<*XW&£tZ b 

StTlEOA r ?r^t5M (IV) On-^n tfyvx^f A'OAflcWfc tttt, 0»J 

3-7^-3-7i=;l/7n If/Hcxx/K 
3-75Z-3- (2-hl)/i>) /PWyin-7Bfc>xxf;K 
3-757-3- (3-hy/V) /nt'tyin-^Pk-^x^^K 
3-75 7-3- (4-hyyV) 7n f^-^Sfen -7w t7l^*7vK 
3-75 7-3- (2, S-^jJAO 7olftyin-7Plf;H^, . 
3-75 7-3- (4-3^?-sU7^~/V) 7n ^yln-7c fcVl'^TvK 
3-75 7-3- (2-^bb7i=/1/) 7b f^-^n-T-p tVi^X-r/K 
3-75 7-3- (3-^B7x=^) 7* f^-v^n-T'a fcVio^TvK 
3-757-3- (4-^pp7xx/W) 7o^yin-7p^x^f;K 
3-75 7-3- (2, 3-^pp7ix;i.) 7b fcrtf->gfe n -7b tVKx;*^- 
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3 ~ T5 7-3- (2, 4-^bb7x^) ^Bfc'tyin-^BtWx^f 

3-757-3- (3, 4-v^ n P7x=;w) ftyin-7 p Blf;H7r 

5 3-75 7-3- (2-^p*7x^) t°>^n-^abV^x^K 
3-75 7-3- (3-^a^^a:=/v) /nt^yin-T-ofc-^xxr/K 
3-75 7-3- {A--zTxi=ey^,V) / P tr^-^n-^n fcVVa^TVK 
3-7$/-3- (2-7/l/tB7i=;V) /nt'^yf n-/nkVi,x^f;K 
3-75 7-3- (3-7;^B7x^) /t.ftyln-^BbVl/X7f;K 

10 3-757-3- (4-7;l/to7x=;v) fc'tyin-/n b>x^r;K 
3-75 7-3- (2-3-K7x=/V) /Pt'tytn-yntVux^r/K 
3-75 7-3- (3-3-K7x=/V) ^nt 0 ^^mn-^o tVPic^^/K 
3-757-3- (4-3-K7ai^) ^nf^-^n-^nfcV^^^K 
3-757-3- (2-7 h^T'^/i.) fc't^ n -7P kWx^r/K 

15 3-757-3- iZ-*Y**/y^=.,v) /pftyin-Zaf/H^r^ 
3-757-3- (4-^ h^i/7xx;i/) ^Dfc"tytn-7ntVVx^f;K 
3-757-3- 7 C k'tyin-7 , PkVvxxr;K 
3~757~3- (2-feKB^77xx;i,) T-nk'tyin-rnkVUxxf/K 
3-757-3- (3-b: k't>in-7 p P kVkx^r/K 

20 . 3-757-3- (4-fc Kn^7x^) ?n M^Wtn —7n fcW^x^K 
3-75 7-3- (4-=hP7x=;U) /n k°tVin-/a k'/l.xxf/K 
3-75 7-3- (4->>T/^^=/u) 7Pk 5 tyin-/Pk'^f;K 
3~757-3- (S» h^^n/v) tT^-^n-ytifcV^^T- 

25 3-75 7-3- (3, 4- ^-jv) 7p k 5 tytn-7P kVv 
xxr/K 

3 ~ T > y_3 - (1-7^ 7 ^7^/1.) /Pk't^n-^PkWx^f/K 
3-75 7-3- (4 — s^/V^^acx^) - fn t 0 ^->-i|n-^ntVV3i^^ 

•30 3-75 7-3- (l-t7f^) ^k , ty|n-7nkVn^r;K 
3-75 7-3- (2—^-7^^) /Pk c tytn-7PkVi/xxr/K 
3-75 7-3- (2-t°y^) 7pk t iyin-7Pk t ;n^r;K 
3-75 7-3- (3-fy^/V) /pk^yin-^Pk'/Wx^f/k 
3-757-3- /oftVin-/Pk>xxf;K 

35 3-75 7-3- (2~^^=-/V) 7Pk't7in-7pfc>x^f ;K 
3-75 7-3- (2-7JW /Bb'tyin-ZP fcVV«7VK 
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3 




- 3- 


(2- 


-3r/ V/U) ;/p tf^^n-^n kV^XTVlx&tf 


3 


-75 /- 


- 3- 


(3- 






n -7" a bV^^T-/V 






3 


-75 /- 


- 3- 




-jV^n h^^n -Vp tVl^^TVi^ 


3 


-75/- 


- 3- 


(2- 


h ]) JV) ~f xx h°7t~ VSfe n — "7* tz v-° jl^ *z *=5=- >iv 


3 


-75/- 


- 3- 


(3- 




3 


-75/- 


- 3- 


(4- 


- h y /V) "7* p K;/b Vj® n — ^ n K jt^t. *z ^ > lv 


3 


-75/- 


- 3- 


(2, 


w * *^ s J*' / s *-* t. xj ✓ E^,n / m ci /txji™ ^ y / 


3 


-75/- 


- 3- 


(2- 


-^PH7x- /l/) -/p Kbh n -ya^jbT^^n 


3 


-75/- 


- 3- 


(3- 


— n tt ~7 -n sTZ. /U") n V*° "tH % y~fife n —f r-r >T ^ -r- ^ »i 


3 


-75/- 


-3- 


(4- 


- t2 p *7 ^ ri. J\A ~f V2 N n W» n ,\.~r ~z ^ »i 

**- '*^/ ^ ^ i— ^ f^Sc 11 x m c /l^-J- 7^71^^ 




-3- 


(3, 


^ ^ — /l ^/ / *-» C ^ *^H5t 11 — / " C /IxHljA 7^ 


3 


-75/- 


• 3- 


(2- 


' /v ^/ / ^ u. v^f^t n — / m c /u / -n>\7^yix > 


3 


-75/- 


■ 3- 


(3- 


- n ^ V -n n -7" n K^h x /ii ^ »i ^ -r- — — ,t 

' <s / \s ) / m c /f^n — S \-i xi /Uzr. ys 7^/U N 


3- 


-75/- 


3- 


(4- 


^ - 1 - " /»^/ x m c >o v^H3tn >/ m t! /I^-C jA 7^/lx % 


3 


-75/- 


3- 


(2- 




3- 


-75/- 


3- 


(3- 


^ ^ — / w / M l. >g ^Wt. n — / p t /ix^i jA 7^ /U N 


3- 


-75/- 


3- 


(4- 


^ *^ j-^ ' ^ J ' xi n >/ m c /U'-j-.^s 7^/lx % 


3- 


-75/- 


3- 


(2- 




3- 


-75/- 


3- 


(3- 




3- 


-75/- 


3 - 


(4- 




3- 


-7-5 /- 


3 - 


(2- 


- 7* K 77 31 — "7° H P° N /®^» n >l>-r ~r ^ ,1 

✓ 1 \ *r y -I- « /^ / / H 4 ^ II / P C/l/X.A > 7*/J/ % 


3- 


-75/- 


3 — 


(3 - 


7 s rT/ / /i/; ^7 p t: xT^^n — !7 p t JV^J^tjV^ 


3- 


-75/- 


3- 


(4- 


- 7^ h ^S/^ai— 7lx) T^P h°±y®n — >- 0 /T>-r -tl^a. 


3- 


-75/- 


3- 


(4- 


•^■h ^f* 37 3z — t°xhV^n — •y'p K /ixm >c 71^ 


3- 


-75/- 


3- 


(4- 




3- 


-75/- 


3- 


(4- 


-K p 7i — /V) ^ 0 fc°^- >^ n - 7° 0 tVUai^^/K 


3- 


-75/- 


3- 


(4- 


^7/ 7x-^) 7°n ftyin-yn fcV^rc^^K 


3- 
/K 


-75/- 


3- 


(3, 


4-i^^ h^^y =c=-;v) zfx2\i'^r^^ ri --fxi\z°;v=c.^ 


3- 


-75/- 


3- 


(3, 












3- 


-75/- 


3 - 


(1- 




3- 


-75/- 


3- 


(2- 
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3~757-3- (3-try$>A0 T-ok't^n-^BkVWx^fW 
3-75 7-3- (4-tfy^) /n^VSn-/nt/n^^ 

3-7$;-3-7x=;V7 , n tVl^Xx/K 
3-75 7-3- (2-hy/V) /nWy|n-/nif;n^ /K 
3-75 7-3- (3-MJ/U) ^Pt°t^n-^ntVux^f;K 
3-75 7-3- /PftVin-T-af^x^r/K ' 

3-75 7-3- (2-^bp7i^) ^ae°t>in-^obVux^r;K 
3~75 7-3- (3-^nn 7 ^- /U ) ^at'tytn-T-nb'^r/K 
3-7^-3- (4-^n7x=^) fcTtf-^n bV^ai^^K 
3-757-3- (3, / P ftyin-7"ntWxxf 

3~75 7-3- (2-^n^^7^- /U ) T-oft^in-T-ntVl'X^f/K 
3~757-3- (3— T-nftyin-T-nbVl-x^^K 
3-757-3- (4-/n^7x^) t'tVin-Za tV^r;K 
3-75 7-3- (2-7^o 7x^) ^BWySn-/Bf;H7fiK 
3-75 7-3- (3-7;^n7xx;v) 7°n k'tyin-^n k a ^r;K 
3 ~75 7-3- (4-7;l/t«7x^) ^ot:^>-^ n _^p bV ^^^ /K % 
3.-757-3- ^n k ^>^ n _^ at o^^_ /K ^ 

3-757-3- (2-^^7x^) ^°t^^n-7°nfcV^X^/K 
3-757-3- (3-* h3ci/y^-;v) ^ot'^-^n-T'a tV^^^/K 
3-757-3- (4-7 h*>s-7=.-;V) ?xi M^Wtn -:7a fcVl^n^/K 
3-75 7-3- (4-tKp^7xx;v) T-Pt^ln-T-B^^K 
3-75 7-3- (3, 4-^^U^^^~y^- /U ) ?u t^i^n -^n fcVl^ 

3-757-3- (3-t°y^) ^nk'^V^n-^Prtv^^^^ 
3-757-3- (4-t°y^/l.) T'pft^n-T'ntVl.x^f^ 

3 -75 7 - Z-7^-j\,?xi ftyin-7B fcVU^TvK 
3-757-3- (2-M;>) 7 , nb t tyln-7 , nk t ;Vxxf;K 
3~75 7-3- (3-hV/U) 7 , n , tyln-7 , nt>x^7; K 
3-75 7-3- (4-hy/V) /Bt°t^n-7°nfcV>x^f;K 
3-75 7-3- (2-^D7x^) V*>Wln -7xt f /vrc^^ /K 
3-75 7-3- (3-^PD7x^) T-oftVSn-TBf/H^^ 
3-757-3- (4-^D7x^) /nft^n-yabVUxxf/K 
3-757-3- (2-^a^e 7ai -^) 7 n Wy|n- 7 nlf^^ 
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3-T^y~ 3 - (4-/^7x=^) ^^y»n-^n^^ 

3 T5/-3- (3, 4-^^1,^*5,7,^, ^nt^^n-^ntVU 

3 - T 5 / - 3 - 7 a n ftf* >Sg n - ^gVkrc x tv K 

3-TS/-3- (3-MW /nftyln-yf^^ 

3-T^y-3- (2, 3-*^y*) ^B^„-^^ 

3-T^y-3- (2-^ B7 «^) ^ftyin-y^,^ 

3 T5/-3- (3--^B 7 .^) ^fty|n-^x^^ 

3 T - y - 3 - (4-^B7xx^) ^nf^^n-^/^^* * 

3-T-y-3- (2, 3-^ BD7 xx^) ^»WV«n-^*^ 

3 _ T ^ y_3 ~ (3 ' ^Hbr^^fcn-^^M^ 
.3 T^y-3- (3, -5-^ P p7xx^) ^^t^V^n-^^^ 
3-T^y-S- (2-7-p^7xx^) /^tyln-T*^^ 
3-T$y-3- ^W4ln-^x^ 
3-T5/-3- (4-^n* 7a:= ^) ^BtftVln-7*^xW 
3 T5/-3- (2-7/^B7x=;v) ^b fc'^g&n -TrteXFju 
3 _ T - y ~ 3 - (3-7^B7x^) ^at^^ n -^^ x ^ 
3 T - y - 3 - (4-7;WtP7x^) /^ty|n-7te^' 
3-T5/-3- (3, 4-^p 7 »^) ^n^Kn-^^ky 

3-T^y-3- (2-3-K7x^) 7 B ^y|n-7^x,^ 
3-TS/-3- (3-3-K^^xz^) 7nf t ^ n _^^- ; ; 
3-T5/-3- (4-3-K7x^) T-Bftvtn-^^^; 
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3-T^y-3- (2, 3-^a) ^^n-^A-M^ 
3 TS/-3- (2-^P7«=*) ^»W>fn-^^ 
3 TS/-3^ (3-^P7«=*) ^tf*>ln-^x^ 

3 7>;y-3- (3, 4-^» 7 x^) ^nt^^n-^^^ 
3-T-7-3- (2-7*^7x^) ^Btf*^ n _^^„^ 

3 T5/-3- (4-7-n*7x^) ^« W^n-^A-a*?^ 

3^T$7-3- (3-7;^«7x^) T-nt-t^n-^f^^ 

3-7^7-3- (2-9-K7« =A ,) ^ntr*^ n -^^«^ 

3-TS7-3- (3-3-K7x^) /Bftyin-^x^;!, 

3-TS7-3- ( 4 -s-K7«=/l0 7-nft^n-7f^xr;K 

3 TS/-3- (2-* b^^xv^) / B ftVin-7^x^^ 

3 T^-3- (4-^*^:7^10 /nft^^^^^^ 
3-T57-3- ( 3 , 4-^1^***,^^ ynftyln-^ 
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tt, (IV- a) lgf^U, ff*Utt2~2 0 0mL > 35Kl#*U<«: 

5~8 0mLffc5„ 

•tzm&omwmmomim;^ mmmimnz^vx. #*u<«o. i~iom 

*«W«>JlP*^»S», fc&m (IV- a) , Jn*##ffl^2fctf»£ 

~5 0°C, #W£L<}23 0-4 5°CT-&tK K*JBE*tt»teiW|RStt*v\ 
**Wo*B7K4H¥SJSK:J:oT#fe^fc<k^ (I I I -a) XtWfc&fc (IV- 

a) sj»t^l Rjt&ttmaia'tfc^rttB&issE mm* r±h-bV;K 

•r±hi^$) *im%.xmm-?>zbx*fc&® (i i i-a) *i&%-tz>^ktfm*, 

X, itopHSrIilfci|itil^t5:iiaoTM (IV- a) \ 

®M~t%zb&m&z> 0 (i 1 1 -a) ©@«w**GLt3*5fc«>teit 

tt&m (I I I-a) Ht, WlB©*«fetettoT, m«0#^T, n-^n 
tt3-75/-3-7y -/l^ Bt'ty|n-7"p tvi^ * » n - x 

**WO*B*4M?S*SfcJ;oT»6)*L5Yb^ (I I I- a ) OA^itttt, 
Tfe^tS (SXiiR) -3-TS / 

(SXSR) -3-75 7 
ft^tt (SXttR) 

(SXttR) - 3 _ T5 y 

Tfe^tt (SXttR) -3-7^7 

ftS^gfi- (sxfiR) -3-r$y 

(SXfiR) _3_ T5 y 
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-3- (2-hy^) ^nt 0 ^-^, 
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(4-7/V*B7x=/l/) 7°t3t^^ N 
(2-3-K7i=;V) 7Bftyf, 

(3-3-K7s=/v) 7'b f^-yi, 

(4-3-K7x=;V) ^Btft^ 
(2-7 h^^7x=;l/) 7'b t't7^ 
(3 -7 h^5/7^=yv) ftVi, 
(4-7 ;7n t^^g^ 

(4-3^ N^P-S^7ai=A') 7 , pft>'i > ' 

(3-fc Kb^J/7x^) ^ntftl/ 
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ft^mm (sxisr) -3-7$y-3- (i-^^^) ^ ot .^^ m 

(SXttR) -3-7^-3- ( 2 -«^) /netyt! 
(SXttR) -3-757-3- T'ofc^v^ 
**Stt (SXttR) -3-757-3- /nftyi 
5 (SXIiR) - 3 -757~3- /pf ty | 

**«tt (SXttR) -3-757-3- (2-^^) /Pt . tyi 

{SXttR) -3-7^-3- (2-73/U) /nt^yf 
**«tt (SXttR) -3-757-3- /p W ^ 
**iStt (SXttR) -3-7^-3- (3-^n^- 5 -^ 0 n-2-t K p* 
10 3^:7 a =A0 7 B ofc'^->-M 

ft^tt (SXttR) -3-75;-3-7x=^ B ^y i% 
(SXttR) -3-757-3- (2-f>.y,u) ^t. f 
mt.(SXttR) - 3 _ T ^ y _3_ (3 _ hy/v) ^ ofc o^^ 

(SXttR) -3-757-3- (4-hJW ****** 
(SXttR) -3-757-3- (2, 3 ^^Vi 
*Wtt (SXttR) -3-75 7-3- (4-x^ 7l ^) ^ BWy| 
*«tt (SXttR) -3-757-3- (2-^ B7 x^) 
**IStt (SXttR) -3-757-3- (3-^n 7 x^) 7>n 

(SXttR) -3-757-3- (4-^u 7l ^) ^nf*-^ 
*WBtt (SXttR) -3-757-3- (3, 4-^ BB 7^) 

*«tt (SXttR) -3-75 7-3- ****** 
(SXttR) -3-75 7-3- (3-^^7x^) /nft7i 
**«tt (SXttR) -3-75 7-3- ( 4-^*7^,17; ******* 
**Btt (SXttR) -3-757-3- (2-7^B7x^) 

(SXttR) -3-757-3- (3-7^H7«=*) *p 
(SXttR) -3-757-3- (4-7^P7x^) ****** 
ftWtt (SXttR) -3-757-3- (2-3^7^) * 

(SXttR) -3-757-3- (3-a- K^AO 7nf t yl 
**«tt (SXttR) -3-757-3- (4-3-^^) 7> 

(S *« R > -3-757-3- (2-7. h^^) ^ BtftJ i 
*WStt (SXttR) -3-757-3- (3-7h^7x^) ^ n ^ f 
*WStt (SXttR) -3-757-3- (4-7h^7x^) :/* 
««* (S *« R > -3-757-3- (4-*h^«^) 7-n 
**«tt (SXttR) -3-757-3- (4-tKP^7«^) ***** 
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*mm& (sxiiR) -3-T$y-3- a-^-y^jv) ^^>m 

**«tt (SXttR) -3-T-/-3- 

(SXttR) -3-7^-3- (3-fy^) / Dt . t ^ 
***tt (SXttR) -3-7^-3- (4-* ytW 

ft^Srtt (sxttR) -3-7^-3- (2-hy/u) y»v* >m 

*«tt (SXttR) (3-hy^) ^nftVl 

**«tt (SXttR) -3-T57-3- f*-^ 
*Wtt (SX«R) -3-T^-3- (2-,nn^, W 

**«£ (SXttR) -3-T^-3- (3, 4-^**^) 

H?C> 

**Stt CSX.4R) -3-75,-3- (2-^ 7== , p) ^ D w>t 

(SXBR) -3-75,-3- (3-7P^=, W 
^tBtt (SXttR, -3-75,-3- <4-7»^=„> 

<SX«R> -3-75,-3- (4— K*«A* U 
(SXttR) -3-75,-3- (2-, h*^^, , B ,^ 
(SXttU -3-75,-3- (3-, ^7^,,) ^£ 
**** < S *«K> "3-75,-3- U-*l**y^M ^M-J* 
ft^gte CSX«R> -3-75,-3- M-tK,^^ 

**Ett CSXttR) -3-T^- 3 - (3, ^ 
35 ofc 6 ^}-^ x ; 7 

*Wtt (SXttR) -3-7^-3- (3-fy^) / C f t ^ 
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ft^Stt (SXttR) -3-7 57-3- 
**We>*k WfcflFS L< tt, 

7fe^?£t£ (SXttR) -3-75;-3-7x^/Bf^ s 
7fe3&igtfi (SXttR) -3-7 57-3- (2 — h JJ ;V) t?*-^&, 
^©14 (SXIiR) -3_ T ^y_ 3 _ (g_ hy ^ ) ^ n 
**Stt (SXttR) -S-75/-8- 

T^iSte (SXttR) -3-757-3- (2-^P7x^) 7- B ^ y|| 
(SXttR) -3-7?y-3- (3-^P7x=>) ^nf*^ 
(SXttR) -3-757-3- (4-^P7«^) ^ntr*^ 
(SXttR) -3-T-/-3- (2-7^:7 W u) 
(SXttR) -3-7^-3- (3-7**7^,1.) 7nf*^m 
**Stt (SXttR) -3-7^-3- (4-7-n^7x^) ^ e t ^ >m 
**Ctt (SXttR) -3-757-3- (2-7^B7«^) 7-nfty| 

(SXttR) -3-7^7-3- (3-7^P7x^) 
**Stt (SXttR) -3-757-3- (4-7A*B 7 «^) 7« V*** 
(SXttR) -3-757-3- (2-^^7x^) *»\>*V^ 
#*Stt (SXttR) -3-757-3- (3-^^ 7 x^) 

(SXttR) -3-757-3- (4-^^ 7 x^) br*V*k 

20 XWit (SXttR) -3-757-3- (3, 4-^^*-*^^) ^ 

^PJ^P7fc^^T^U^^ofc*^©^% (IV- a) «k«ft (I 
I I -a) fettttOttftftmil**-*-*. ) On-^^x^Mj^M 
25 Ttt, ^Jxtt\ 

**Stt (RXttS) -3-757-3-7x=;V7'netyin-7'B^r 
T^tt (RXttS) -3-757-3- (2-M,v) 7B^in-/n^ 
**!5tt-(RXttS) -3-757-3- (3-hy^) 7* t^S&n -:An fc ^ 
(RXttS) -3-757-3- (4-h!W 7Bt't7iln-7atVU ' 
(RXttS) -3-757-3- (2, 3-**y*) 7b^|„-7 
(RXttS) -3-757-3- (4-*^7«=^) t**i/*n- 
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7o fcVl^^TvK 

ft^<l± (RXiiS) -3-757-3 

%^>& (RXttS) -3-757-3 
5 7°v fcV^X-^/K 

ft^iStt (RXteS) -3-757-3 
7° v. tV^X^/K 

ft^tt (RXfiS) -3-757-3 
!£n -7*0 fcVU-^ ^ 7=71^ 

10 ft^igte (RXftS) -3-7>/-3 

H n — 7° o kVUcn^ tvK 

7fe#?£f£ (RXfiS) -3-757-3 

H n — 7° o kVi^;*. tVK 

ft^l* (RXttS) -3-75 7-3 
15 7n kVU^^-T'/K 

(RXttS) -3-7>;/-3 

7° xi fcVi-o^TvK 

(RXttS) -3-757-3 
7° xi tV^^.'x/K 
?0 ft^te (RX«S) -3-757-3 

^fc^tt (RXteS) -3-757-3- 

— 7° xx tVK^J^TVK 

(RXteS) -3-75 7-3- 
5 — t°/u^ ;* x/K 

(RIliS) - 3-7 57-3- 
kVl":x..xfvK 

(RXttS) -3-757-3- 

) 3fe^Stt (RXttS) -3-757-3- 

3WStt (RXttS) -3-75 7-3- 
-7°n kV^Xx/K 

(R3U*S) -3-7 57-3- 

(RXliS) -3-75 7-3- 



- (3-^ob7i=;v) ^nftyin- 

- (4-^D7x- ; i,) fc^^n- 

- (2, 3 — i?-7 xi xi ~7=c=.;v) 7°n 

- (2, 4-^^nxtZ7^—^) T'pf^y 

- (3, xiu-7^=-/V) 7*Blft7 

- (2-^o^-7^rz/V) 7nfc't7in- 

- (3 -70^7x=;U) /Pfc't^n- 

- (2-^7^^-13 7^— yv) 7'nftyin 



(4-7;^n7x=;i/) 7b f t^in 
(2-3— K7xs^) /Bt'tVin- 
(3-3-K7x-;l.) 7Bt't7|n- 



(4-3— K7x=^) 7fl(f 



n 



(2-p< N^:773i=/U) /BW7|^n 
(3-7^ h^->7ai^^) 7Pt't7in 
(4-^ h^$/7x-;l/) 7b k'^-^^n 
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**Btt (RXttS) -3-7-^7-3- f^-^ n 
-:7n kVVo^-TvK 

(RXttS) -3-7^-3- (2-tK»^7x=;V) f*-^ 
5 n — 7" n fcVloe .x 

**IStt (RXSS) -3-7-7-3- (3-fcKP^7«=^) 7B ^» 
n - 7" n eV^oc tvK 

**IStt (RXttS) -3-7^-3- (4-tKn^7x^) ****** 

10 .%mm (RXttS) -3-7^-3- (4-^n 7 x^) ^nfc^^n- 

(RXttS) -3-T57-3- (4-i, 7 ;7x^) ^ftyin- 

(RXttS) -3-757-3- (3, 4-^h*4,7«=^) 7>« 
15 n — 7" n kVt^ .X tvK 

%mZ%E (RXliS) -3-T57-3- (3, ^ 

(RXttS) -3-757-3- (l-7xy^7x^) ^uf*-^ 
n — 7° o fc'VLo^.XTVK 

20 (RXttS) -3-7^-3- U-«>t>A,**i,zr^Ad /p W 

>K n — ^ o kVi^ x tvK 

ft*«tt (RXttS) -3-757-3- ( 1-^:7 =P,U) T-Plftyin-T'nb 1 

**Jgtt (RXfSS) -3-757-3- T'BWHIa-T'Btf 
25 /vx^f/i., 

»Mtt (RXttS) -3-757-3- <3-tfysM0 f*\**vmTL—?xiy£ 
(RXfciS) -3-757-3- 7n^if n -^ e 
30 (RXttS) -3-T57-3- (2-**=*,) ^B»v»n-^tf 

(RXftS) -3-757-3- (2-75^) 7B^ln-^^ 

**JStt (RXttS) -3-7-57-3- / B ^n-7^ 
35 Ao^TVk&.O? 

**«tt CRXttS) -3-757-3- (3-7p^5-^ 0 - 2 - t K b* 
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5 ft^tt (RXteS) -3-757-3- (Z-bV/U) /nk't^n-ZutVU. 
ft^ffi (RXttS) -3-75 7-3- (3-MJ/U) ^ftyin-/p^ 

K^mVk (RXliS) - 3 - T5/ _3_ (4_ h y^) / BW ^ n . ytI ^ 
10 3i.X5vl<\ 

(RXttS) -3-757-3- (2, 3-*^y*0 ^n^V^n-^ 

««« (RXttS) -3-757-3- (2-^P7x^) ^et^n- 
-fxx tVl^X^vK 

15 (RXttS) -3-757-3- (3-^n 7 ^) / ot . tyfn _ 

*¥fitt (RX(iS) -3-757-3- (4-^B7«^) ^Wy| n - 

(RXttS) -3-757-3- (3, 4-^ nn7 x^) fc°^ 
20 ~fn t>^X7vK 

**«tt (RXttS) -3-757-3- (2-7**7 ~=.,u) / P fty| n - 

(RXttS) -3-757-3- (3-^^7x^) 7nf t y in _ 

■ 25 (RXttS) -3-757-3- (4-y^7x^) /» W y|n- 

%*Ktt (RXttS) -3-757-3- (2-7;^P7x^) /a^^in 

**J5tt (RXttS) -3-757-3- (3-7/^ B7 x^) ^^^ n 
30 -/a fcVVm X 7VK 

(RXftS) -3-757-3- (4-7A*B7.^) *n tf*^ n 
( R ^«S) -3-757-3- (2-9- K7»^) ^^Sn- 
35 3WStt (RXliS) -3-757-3- (3-B- K:7»=A0 

7n t'jls^^y^j],^ 
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(RXttS) -3-757-3- (4-3-K7x^) ^^^ n . 

» (RXttS) -3-7^-3- (2-p< F^i,7x^) ^ W y||n 

5 yt^mm (RXJ4S) ~3-7>/-3- (S-pCh^^-^) ^ n e^ggn . 

***Stt (RXf4S) -3-757-3- (4-*h*^:7«=A,) / Blfty | n 

(RXttS) -3-757-3- U-=h**7 = ~A>) /Plf^fn 
10 -^p fcVloc^fvK 

(RXliS) -3-T5/-3- (4-tKP^7x^) 7u**>m 

*Wtt (RXttS) -3-757-3- (4-=hB7«^) 7" 0 ftyin- 

15 %^Stt (RXttS) -3-757-3- (4-^7/7x^) 7 BW y|n- 

**«tt (RXttS) -3-757-3- (3, fu 

*Wtt (RXttS) ~3-7>;/-3- (3, 4-**n^*.*s, 7ai=A ,) ^ 
20 n t^7|n-7*n fcTAot^fVK 

Tfc^gtt (RXttS) -3-757-3- ^^y Sn . /Bi; 

tt^iStt (RXttS) -3-757-3- 7p t 't7|n-/ B tf 

25 W&m (RXttS) -3-757-3- (3-fJ>^V) ^et>ia-^tf 

(RXliS) -3-757-3- (4-k»y^) T^n fc °^>^n -7°n f 

30 (RXttS) -3-75;-3-7x^ B ft7| n -/ ot> x^ 

**«tt (RXttS) -3-757-3- 7" C ftyin-7u 

(RXteS) -3-757-3- (3-M,W) Tnfc'tyin-T-atW 

35 ac^x/K 

**IStt (RXttS) -3-757-3- U-hVJU) /p^Vin-^cVV 
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**«tt (RXttS) -3-T5/-3- (2-^n 7 x^) ^n»^ n _ 

**Stt (RXttS) -3-7^-3- (3-^ n7 x^) ^nif*^n- 
5 ^b^x^, 

**Stt (RXtt.S) -3-T-y-3- (4-^n 7 .^) ^ W y|n-' 

*WStt (RXttS) -3-7^-3- (3, 4-^»7«^) 
gin -/n tT/w-c^^^ 

10 ft*fiH£ (RXttS) -3-T^-3- (2 ^f^fgn- 

**«tt (RXttS) -3-7-7-3- (3-^^7x^) T-B^VSn- 

(RXttS) -3-7^-3- (4-^b*^«^) / DW y|n- 
15 zfn fcVP-ai^x/K 

*«Btt (RXttS) -3-T5/-3- (2-7^n7x^) /n^yin 
^ (RXf * S) -3-T5/-3- (3-7^P7x^) ^ t '^ n 
20 (RXttS) -3-T-/-3- (4-7^7.=*) ^f^n 

**«tt (RIliS) -3-7^-3- (4-3-K7x^V) /nt^n- 
**fitt (RXtiS) -3-75Z-3- (2-^*^^) 7>n f^i&n 

25 -/PtVl^X^T-;^ 

**WBtt CRXttS) -8-T5/-3- /p W y|n 
*«tt (RXttS) -3-7^-3- U-*h**7==*,) 7"V*»Wtn 
30 ftWEtt (RXttS) -3-75Z-3- (4— ^^ Sn 

**Stt (RXttS) -3-757-3- (4-tK^«>7x^) / B fty| 
n - b fcVi^ ^ tvi^ 

**«tt (RXttS) -3-T-/-3- ( 3) A-Wy*J***,7^M 7 
35 nfty^n-7°nb>x^f;K 

3fe*«tt (RXttS) -3-T5/-3- (3-tfJ>SW ^BW^n-^ptf 
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**fitt (RXttS) -3-T5/-3- / P ^n-^Bf 

(RXttS) -3-7^-3- /nft^n-/ B ^ 

*WStt (RXttS) -3-TS7-3- (3-MJ;v) /nftyin-/nkVv 
10 rc^-^/^ 

*mStt (RXttS) -3-7^-3- (4- Ml*) M?*>|n-^^ 

3fc*Stt (RXttS) -3-7^-3- (2-^B 7 «^) ^«e*^*n- 

15 *»H4 (RXttS) -3-7^-3-(3-^ P7 x^) ^ W y| n - 

*aWBtt (RXttS) -3-7^-3- (4-^B7«^) / P ftyf n - 

(RXttS) -3-7^-3- (2-/n^7x^) ^ WySn _ 
20 ^"d fcVwa^fvi^ 

**Stt (RXttS) -3-7^-3- (3-7**7^1,) / BttvSn _ 

(RXttS) -3-T-7-3- (4-/^7x^) /p t ^ |n _ 
7*n fcV^JX-r/K 

25 ftmtt (RXttS) -3-7-7-3- (2-7***7==*) 7>* WM «n 

(RXttS) -3-757-3- (8-7^ B 7«^) fc'rf-^n 

(RXttS) -3-7^-3- (4-7^ B7 x^) **tr*-J/*n 
30 — n tVu-m * fvK 

(RXttS) -3-T-/-3- (2-^^7x^) /n^yin 

**IStt (RXttS) -3-T-y-3- (3-7 h^>7x=;U) **>*n 

35 (RXttS) -3-7^-3- (4-7 h^>7x^) t '^ n 

-7°b tVi^x^r^t) 5 ~ 
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flSWBtt (RXttS) (3, 4-^^*^^ r 

»W©in*^TOKlcJ:oT»fe*t«fls*« (IV-a) o n -^x 

3te¥Stt (RXttS) -3-7^-3- (2-hVM **\>*>mn-7*A,~ 

*t*m (RXttS) -3-75^-8- r B ^n-^x 

10 (RXttS) -8-7?y-3- U-hy*) ^t^^n-^,^ 

**«tt (RXttS) -3-T-y-3- (2, 3-^y^) 7^*^ n -y 

*^Stt (RXttS) -3-T5/-3- U-*..?.^ ^nw>«»- 
15 IJ^Vlot-X^Vl^ 

(RXttS) -3-TS/-3- (3-^» 7 «*) 
%*Btt (RXttS) -3-T-/-3- (4-^ B7 «^) /p^yln- 
20 MW'AXItS) -3-TS/-3- (2, 3-.«.»7x=*) ^ t -*v 

**«tt (RXttS) -3-T57-3- (2, 4-^na 7l ^) 
it n — r/^v^rc ^ 5=71^ 

**Stt (RXttS) -3-7^-3- (3, 4-^»P7x^) ^ t^V 
25 S£ n — *f-;vs. x fvK 

3WStt (RXttS) -3-7^-3- (3, 5-^np 7l ^) ***** 
**iSte (RXttS) -8-7^-8- (2-^:7^) ^ntr^ n - 
30 (RXttS) -3-T5/-S- CS-^W.^a,) ^nf^ n _ 

**&tt (RXttS) -3-T57-3- (4-y^ 7l ^) ^ntf*^ n _ 
**Mtt (RXttS) -3-TS/-3- (2-7W7x^) 7»»>fc 
*#Stt (RXttS) -3-T5/-3- (8-7**»7«=^) Aft* 
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ft^mm (RXttS) -3-757-3 

(RXttS) -3-757-3 
5 n - ^f-jvauyt, fvK 

ftmmm (RXiiS) -3 -75 7-3 

(RXttS) - 3 -757-3 

10 ftS^Stt (RXHS) -3-757-3 

(RXttS) -3-7^-3 

ft^J£& (RXI4S) -3-7^7-3 
15 -/f/H7r;K 

ft&mm (RXttS) -3-75 7-3 

tt^iStt (RXttS) -3-75 7-3 
n — y^/u^^y^/u, 
20 ft^ft (RXttS) - 3 -75 7-3 

>Wl n — ^^^X^/K 

3fc^jgtt (RXiiS) -3-757-3- 

VS£ n — z/f-jux. x <TAf]k& 

ft^mVk (RXI4S) -3-757-3 
25 oft^n- ^y- ; v 

^fe^Stt CRXttS) -3-757-3- 
*77K 

(RXttS) -3-757-3- 

30 *5vK 

^^fiHft (RXttS) -3-757-3- 

(RXI4S) -3-757-3- 

*7VK 

35 ftmmHk (RXftS) -3-757-3- 



(3, 4-t?7;l/tn7x^) 7nt s t 
(2-3— K7x=/V) /nftyin- 
(3-3-K7x=;U) 7nk't>tn- 

- (4-3— K7x=;l.) 7nftytn- 

- (2-7 h^i/7x-^) 7Df^>|n 

- (3-7 h^v'7x=;l/) 7nft^n 



- (4-^^>7i^) 7Bftyj 



— (2, 3-^7 h^E-i/7x-;l/) T'ct't 

- (3, 4-^7 h=¥i/^3i^/u) /ot^ 



(3, 5-^7 N^r^7x=;i,) -/xi fcTtf- 



- (3, 4-7^U>'^^r^ 3 i=/U) 7° 



(2-hy^) 7o^ytn-7f;H 
(3-hy/W) 7nftyin-7f;l/x 
(4-hy/U) 7Bt'tytn-7*f;H 
(2, 3-^fv^y/U) 7"B^Vfn-7* 
(2 n a 7 T'Btftyfta- 
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ftWtt (RXttS) -3-T57-3- (3-^nn7x=^) ^ BW y|n- 

ft^mm (RXliS) -3-757-3- (4-^p B 7x^) ^ n fty| n - 

5 »*«tt (RXttS) -3-757-3- (3, 4-^ DB7 x^) / aW y 

(RXteS) -3-T57-3- (2-/^7x^) / Bk 'tyln- 

K^mm (RXliS) -3-757-3- (3-:/n*7«=A0 ^nt^^n- 
10 T^/Uic^TvK 

(RXteS) -3-757-3- (4-^a^7ai-/U) /n^Sn- 

**IBtt (RXteS) -3-757-3- (2-7/PtB7«=^) 
— t'^vv.x.^-tvK 

15 **fBtt (RXttS) -3-757-3- (3-7;^n7x^) /nt't^n 

%m£>& (RXteS) -3-T5/-3- (4-7^tn7x=/V) \+*>Wtn 

— 7*^7101 J* fvK 

*¥»tt (RXttS) -3-757-3- y P fty|n- 
20 /f/H^f^ 

SteWStt (RXttS) -3-7-57-3- ( 3 - 3 - K7«=^) / BW y| n - 

*&mn (RXUS) -3-757-3- (4-3-K7x^) ^n^y»n- 

25 %m (RXI4S) -3-757-3- (2-^ F^x^) t>p **>*n 

*tm& (RXttS) -3-T57-3- (3-^^7x^) tf*^ n 

*«Stt (RXttS) -3-7-57-3- (4-^^>7x^) tr*V»n 
30 -T'f/i/x^r/v^ 

**IStt (RXfiS) -3-7-57-3- (3, 4-^F^7x^) zfuf* 
»£§tt (RXfiS) -3-7-57-3- (3, A-t + Wj***? ^a,) 7 

35 WW&Jft, JEteflF$U<tt % 

**JStt (RXttS) -3-7-57-3- (2-MW /n^^n-^x 
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(RXttS) -3-7^-3- (3- h y/U) /Bh't^n-^x 

*^jStt (RXttS) -3-7$/-3-'(2-^bp7xx;i,) ^pt'tyln- 

ft¥m& (RXttS) -3-T5/-3- ^ B ^Sn- 

ft^tt (RXteS) -3-757-3- (4-^P7x^) ^ob'^-^n- 

ft^tt (RXSS) -3-757-3- (3, 4-i?^PP7xx;v) ^ B ftV 
g£ n — x •tvi^ 

ft^tt (RXttS) -3-7^-3- (2-7 , xi^7^-/V) /nk'tyin- 
(RXteS) -3-75 7-3- (3-^n^^^-;V) ^afc'^-^n- 

ft^JSte (RXteS) -3-75 7-3- (4-^o^^^-/i,) ^afc-^-v^n- 

7^?£f£ (RXliS) - 3 -75 7-3- (2-7;^o7x^) T'nf^Sfcn 
(RIttS) -3-7$/-3- (3-7/Vtn7x^) 7°* fc^^n 

ft^S (RXteS) -3-757-3- (4-7;^P7x-^) fc^^n 
(RXteS) -3-757-3- (4-3-K7xx;k) ^Pf^-^n- 

^f&tt (RXJ±S) -3-757-3- (2-7 b*i/7~-/V) fc'^i&n 

ft^te (R3U2S) -3-757-3- (3 -7 b^rv-^xvV) ^ P f^ n 
— ^^VUOI^TVK 

ft^i&ti (RX&S) -3-757-3- (4-^h^77xx;v) t^^n 

ft^te (RXliS) -3-757-3- (3, 4-^fl/ymi/7xx;l.) :/ 
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**J5tt (RXttS) -3-7^-3- ^ntf^^n-^^a 
(RIttS) -3-T5/-3- (3-hy/V) T-p^yin-^x 
5 ^ (RXttS) -3-T5/-3- (4-MJ/lO /Bfty|n-^;Vx 
(RXttS) -3-T57-3- (2-^u P7 x^) ^nt^^n- 
ft^tt (RXttS) -3-T^/-3- (3-^o7x=;v) T'n tr*-^gfcn- 

io r/^vi"^ ;*-tvk 

Jte^gtt (RXttS) - 3 -T$y-3- (4-^n 7l ^) / BW y| n - 

(RXttS) -3-T-7-3- (2-/^7x^) ^Wi^n- 

15 (RXI4S) -3-T5/-3- (3--/i»*7«^) / P f^| n - 

**f5tt (RXttS) -3-T57-3- (4-yn^ 7 x^) 7>n fc^g&n - 

*«tt (RXttS) -3-TS/-3- (2-7;^n7x^) / B ^yi n 
20 -r/fvI-o^TVK 

**IBtt (RXttS) -3-7^-3- (3-7^ B7 x^) ynftyin 

**Stt (RXttS) -3-7^-3- (4-7;Vt P 7x^) ^n^Sn 

25 3feft5tt (RXttS) "3-7^-3- (2-^*^^) ^ntr*^ n 

**Stt (RXttS) -3-757-3- (3-^^7x^) hT*j^ n 

**Btt (RXttS) -3-TS/-3- (4-^h^7«=^) ^Pfc^^n 
30 - ^/koi TVl^&tf 

(RXttS) -3-7^-3- (3, ^ 

35 »M 
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{2ft V\ 

-ry/B^ 7 ^ 3 ^250mL|: > ^yX7/l^t Kl 7. 7g (0. 1 7m 
ol) , vnyiis. 2 g (0. 17mol) RXMMTls^? A 2 5 .' 6g 
5 (0. 3 3mo 1) Mo*., W*Lfc#&3BfcT (8 0~9 0°C) T?7PMBR]fc**. 

fcbT, 3-7^-3-7x^n W yi (^{MM) 19. 2g^ 
It Hy/7/Prt K«2p©^gfW: 7 0. 0%) „ 
ft*3, 3-7>;y-3-7x^/nf^i (7t;#M«) ©*tttttt^T 

1 H-NMR (5 ( ppm ) , d 2 O + DCl) : 3. 06 (dd, 1H J = l 
7. 1, 6. 8Hz) ,3.17 (dd, 1H, J = 17. 1 % 7 . 3Hz) 4 
76 (dd, 1H, J = 7. 3, 6. 8Hz) , 3. 77 (s, 2 H) , 7. 45 
(iru 5H) 

> 1 3 C-NMR (S (ppm), d 2 O + DCl) : 4 0. 5, 5 4. 4 1 3 0 
0, 1 3 2. 3, 1 3 2. 6, 1 3 8. 0, 176. 3 
MS (E I) m/z : 1 6 5 (M + ) 
MS (CI, i -C 4 H, 0 ) m / z : 166 (MH+ ) 

7cW:Calcd:C - 6 5. 4 4%;H, 6. 7 1 % ; N, 8. 48% 
Found.C, 65. 18%; H, 6. 7 8% ; N, 8. 34% 

n-7n>7;^^ 6 . OOmL (120mmol) fc, #*mt?*/*ufc 
3-7./-3-7x^ nt 'tyi (7t$^ W 2. OOg (12 lm 
aoDitfiitl, 7 8g (18. 2 mm ol)^m^e,6 0^ 
4l*IWM:**fc. 2S0S* m #fe*tfcfilS»«rSte»»U>t«, 6mo 1 / L 7jc 
^*hy*A**»*ai*:T, £l»OpH»8. 5tef«Ufc. Rv^ Sftfen 

mmm. is^wu *«#iLt, 3-7$y- 3 - 7x ^ /B 

3-7x-;^Pft7| S2p(DmiHW: 8 6. 1%) " 

ft*5, 3-7>;/-3-7x^ B ftyin-7PtV^^ 

-H-NMR ( 5 ( Ppm ) % CDC°1 3 ) : 0. 90 (d, 3H, J = 7 . 3H 
«> , 1. 5 5-1. 6 5 (tq, 2H, J = 7. 3, 6. 8Hz) , 2. 63 
(d, 2H, J = 6 . 8Hz) , 4. 01 (t, 2H, J=6. 8Hz) , 4. 39 
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10 



15 



20 



(d, 1H, J=6. 8Hz) , 7. 2 0-7. 3 5 ( m , 5 H) 
1 3 C — NMR (6 (ppm) > CDC1 3 ) : 1 0. 4 % 21. 9, 44 2 5 
2. 7, 6 6. 1, 1 2 6. 2, 1 2 7. 3, 1 2 8. 6, 1 44. 7, 1 7 2. 0 
MS (EI) m/z : 20 7 (M + ) 
MS (CI, i -C 4 Hi o ) m/z : 2 0 8 (MH + ) 
55*#*f ; Ca 1 cd :C. 6 9. 5 4%;H, 8. 2 7 % ; N, 6. 7 6% 
Found:C, 6 8. 8 6 % ; H, 8. 22%;N, 6. 60% 
XmWl ( (S) -3-7^-3-7x^n^ViM (R) -3-75; 

PH8. 2050mmo 1 /L 0 9 ***WK4. 7 5mLMt-7-f^ 

-^ptftJ#n-/a^x^ (5t5«W«) 1. 00g (4 8 2m 
mol) «r»*3 0lCte«ofc 0 ft STOUTr?^* y r • 
trr (*»~ kw* • **s, T ) Mini)^ (Ainano LipasePS ^ 

*) ;7^KPy«fc» 5 0mg^I#t^^3 0t«^c o 15 
NOT*, m»7tFy3mL^Di«U (S) - 3 - T * , _° 3 _ 7 
x=^B^yi3 5 9mg (3-T^y-3-7ac=^n^^ n _^ ofc . 

»¥i W =4 4. 0%) t^i M 3 7m 

(S) -3-75;- 3 - 7x^/p b'tyi^K ± », n - 7a ^xxt 

WAS:a9«Ufcii5 9 9. 9%eeT?ifcofc 0 

_ (R) ~ 3 ^ ~ 3 ~ :7;n ^ :7Pp ^^n-/n **M^*r**igtt 

25 9 . 9%e eT?*>o;fc 0 

*7A:^CD-Ph (0. 46cm$X25cm 1 «3*&&ft£*a) 
ftft :T-feh=hy^/7k (=1/9 OMfls) ) 
y TK^y !7A4 OmM 

^it' P H3. 5«» 
^il : 1 . OmL/m i n 
: 3 0°C 
: 2 2 0 n m 
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1 H-NMR (5 (ppm) N D 2 O + DCl) : 3. 06 (dd, 1H, J = l 
7. 1, 6. 8Hz) , 3. 17 (dd, 1H, J = 17. 1, 7 ] 3 Hz) , 4. 
76 (dd, 1H, J = 7. 3, 6. 8Hz) , 3. 77 (s, 2H) , 7. 45 
5 (m, 5H) 

1 3 C-NMR (5 (ppm) % d 2 O + DCl) : 4 0. 5, 5 4. 4, 1 3 0. 
0, 13 2. 3, 13 2. 6, 13 8. 0, 17 6. 3 
MS (EI) m/z : 1 6 5 (M + ) 
MS (CI, i -C 4 H 1 o ) m/z : 1 6 6 (MH + ) 
10 »f ;Calcd:C, 6 5. 44%;H, 6. 7 1 % ; N, 8. 48% 
Found : C, 65. 18%;H, 6. 78%;N, 8. 34% 0 
(R) "3-757- 3 -7x^/ n \**is& n -7v V ,v<ommm. 

1 H-NMR (6 (p pm ) , C DC 1 , ) : 0 . 9 0 ( d , 3 H, J = 7 . 3 H 
15 z) , 1. 5 5-1. 6 5 (tq, 2H, J = 7 . 3, 6. 8Hz) , 2. 63 

(d, 2H, J = 6. 8Hz) , 4. 01 (t, 2H, J = 6. 8Hz) , 4. 39 
(d, 1H, J = 6. 8Hz) , 7. 2 0-7. 3 5 (m, 5 H) 
1 3 C-NMR (6 (ppm) , CDC 1, ) : 1 0 . 4 , 2 1 . 9 , 4 4 . 2 , 5 
2. 7, 6 6. 1, 1 2 6. 2, 1 2 7. 3, 1 2 8. 6, 1 4 4. 7, 1 72.\ 
20 MS (EI) m/z:20 7 (M + ) 

MS (C I, i -C 4 H, o ) m /z : 2 0 8 (MH + ) 
SW;Calcd:C, 6 9. 5 4%;H, 8. 27%;N, 6. 7 6% 
Found : C, 6 8. 8 6 % ; H, 8. 2 2 % ; N, 6. 6 0% 
m&M2 ( (S) -3-7^-3-7x=;^nft«Ut ( R ) _ 3 _ T$y 
- 3 \?*>mn-yv tV^^^/^o^^) 

PH8. 3©5 0mmo l/L|»T>'*=!jrA*»«4. 7 5mLMt-/f 

x^ PW y|n-^^r;K7t^||^) 1. 00g (4. 82 
mmol) ^Px3 0 0 C(C-^ofc 0 fffetifca^fcinaft^^^j, T . ± 

( ^_ pje ^ . ^^ >T) tfilK^y^^ ^ L . pase ps ^ 

*) ;T/uKyy^tfc«D 5 OmgSrAp*, «#Lfeas& 3 Ott?TO**fc. 15 
RJ&fe&mzY±h^3mL&tt}x.TmmU (S) -3-7^-3-7 
x^nety|3 5 9mg (3-7^-3-7x^^-^1^ 
(7t$fflM) W*>¥fttt*-4 4. 0%) t^@^j 3 8m 

(S) -3 -T 5 7-3 -^-^t"* tr*>»«r»acK: J: 9 n -7>n tVt^x^ 



25 



30 
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5 9. 4%e e^ofe, 

#SJfcte*5fr<5E*ara:l 9 4 5T?&ofc e 

ft¥m& 3-7^-3-7ir/^ pW:/ | n _y D tVk^ ^ ^ 
*7A:* 7 KD-Ph (0. 46c m OX25cm, *^*tft&*«) 

io : r-fe h= h y (=1/9 (^ 4J;b ) ) 

y >M—yk^% V »7 A 4 0 mM 
y p H 3 . 5 



D 



15 



1 . OmL/m i n 
3 0°C 
2 2 0 nm 



X, (S) - 3 - 7 $ y - 3 - 7x^t-b Wy«aot (R) _3_ T5y _ 3 

mmms c (s) -s-r- y- 3 -^^^ Q (R) _ 3 _ T5y 

^PH8. 2©50mmol/Lyyi*y 7M ^ 4 . 75mLfc, s*^** 

^y r • (^-- k*-*-* • *^ T) vant-r* v (wo 

Lipase PS (ffiA«) ;T^Ky^tt» 5 0mgm^3 0^tfc * 
U H^Ml^^yo. 2 5mL, #**8 2 -frfr/ft Lfc 3 - 

Og (4. 82mmol) 4rJn* 3 CTCT^L^ &R]fc**fc 0 1 8B#M^ K 
^a^teT-feN^SmL^aiD^Titau (S) -3-7?y- 3 - 7l ^ p 
e*>»3 5 9m g (8-75y-8-7«^B e*-**n-*a tVl^*^ 
WP«*»R*-4 4. 0%) t^i M 38mg^ 

(S) -3-7$7-3 -7x^7-b K°*>MZ%mz£ V) n-^n tVl^x^ 

(R) - 3 - 75 / - 3 - 7x=;v/p ft^in-Zn ^x^f/^ 
9 9. 9% e eT?&ofc 0 
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20 



25 



urn 

10 jfcft 
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*7A:^CD-Ph (0. 46cm$X25cm < «^*t»^^») 
T±h^hV^X7k (=1/9 G&ftjfc) ) 
U >-^- 7 .R*# y «7 A 4 0 mM 
y^lt'pH3. 5 fCHS 
1 . 0 m L /m i n 
3 0°C 
2 2 0 nm 

X, JS) -3-7^-3-7x^ P t°^>^t>* (R) - 3 - r$ y_3 
MXhotc. 

mmM4 ( (S) -3-75/-3-7x=/^n^iSO! (R) -3- 7 .;y 
- 3 - 7 W^WZn-zfu fcVUcc* TvKD-g^) 

^PH8. 20BOnmol/Lyyi*p^*j«( [1 , 25mLfC, s**,***. 
T!)7 ' ( ^^- ' *^^T) M»fc« y (Amano 

Lipase PS (ft fefc) ; T/U K y y ^tfc«) 2 5 m g ^O^ilt 3 0 *«* Lfc * 

5 0 0mg (2. 4 1mmol) «r»*.3 OTD«C«*Uft#feK***jk. 2 0R»m 
th BMMtfcTthVl. 5mL*ap*.T, 0 1 ttlBjJBftUfc. fittft** 
£MU (S) -3-75/-3-7x^7at^|156mg 

^=4 3. 0%) IKR*«ETT'Wl|bfc«, i»a:*vl,*2 5 

TX«mmVX, (R) -3-7^-3-7x^7 BWyin _^ w 

/V2 3 0mg (3-7>;-3-7x^7pftyin-7afcVuxxr;> (?* 
5#«S£4W »«W=4 6. 0%) £f#fc 0 

(S) -3-7>y-3 -^^l^a e-*v»«r^fc J; »j n -7°n eVKx^ir 

«^r»bfc^i:59 9. 7%eet^ofc 0 ■ 

(R) -3-T^ y-3- 7 a^^B tr^-v»n -7** KV^x^vV^^gte 

7. 3%e e-?&o£ 0 



WO 2004/083163 



PCT/JP2004/003543 



45 



*9A:^CD-Ph (0. 46cm$x25cm, tt5tdttft&tt») 

T-t h = h y (=1/9 mmt) ) 
D>i"epH3. s\z%m 

1 . OmL/m i n 
3 0°C 
2 2 0 nm 

10 ^ (S) -3-7>/-3-7x^ 7 'nWyW (R) - 3 _ T§y _3 

WKMl ( (S) -3-75y-3-7«=^ B etMtttf (R) 
- 3 - 7 a ttttyin-^P kV^^^©^) 

15 pH8. 2O50mmol/L5Vi*3^*j»« li 5mL^ #^j 2 ^ 

*) 3 0 0mg (l. 45mmol) «rJP*. 3 OTCtefibofc. ftfefefcftftftlcm 

0 3 0 W»S**t 17*m«, M^Tthyi. OmL ^Titi® 
U JS) -3-7^-3-7x^7a k "t^l 0 8 m g (3-T$/- 3 - 

5 . 0 %) t ft* B£ftffl| 1 2 m g 

(S) - 3 -7^y-3-7x^7n e*->»«rfc8cH: «fc 9 n-^n fcVi^x^ 

^»Lfei^9 9. 3%ee^ofc c ^ 
(R) - 3 -T 5 / - 3 -7x^/ P fc° ^Vlfcn -^n fcV^x^fc^^ 

9. 9%e eT*&ofc 0 

Tfe^tt 3 - 75 / - 3 - 7«=^p tf*^ n - tVl^ *tvu 

*7A:^CD-Ph (0. 46cm»X25cm,#tt*tt4ti) 
$*£ : T± h- b (=1/9 Ogfijfc) ) 

y ^~7k^* y A 4 0 mm o 1/ L 
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15 



20 



25 



1 • OmL /m i n 
3 0°C 

2 2 0 nm 



X, (S) -3-7^-3-7x=;^B^yii0! (r) -3-TS/-3 
fc*5, 3 -T 5 7 - 3 - t°^^©^M^@3«©^^ 

J; 5 K bTtro i*ig£#| 1 T-# b^T^Ste 3-T$y-3-^^ * 
([«]»■ D -7.96° (c 1. 0, H 2 O) ) tTetr 
10 ahe d r on As ymme try, 6 (7) , 1 6 0 1 (1 9 9 5) fCfB*fc£*l, 

[a] 2 ° D -6. 42° (c 1. 0, H 2 0) ) t &ifc$£Ui^&#iafi£^U 

tttW92 ( (S) -3-7^-3-7x^ P ftyW (R) -3-7^ 

PH8. 2©5 0mmol/Ly^!)^ 7 ^tl. 5mLC, 3 -T$y- 
3-7x-/^ PW y|^;px^f^ (7t>M^t) 300mg (1. 67 
mmo 1) ^Di3 0°C(^ofc 0 nbfrfrm&mzm^mX«;Vu?*7^})T'± 

. -fe^T) Mi t5 y^ (Amano Lipase Ps (ffi|ft 
;r^Ky y ^tt«) i 5mg s^p^ 3 oTctfSJfcS^fc. 15 

mm®.. BH&m&toKT-t b>0. SmL^iTttU (S) -3-TS/-3 
-7x^n^yi96. 8mg (3 -T S / - 3 -7 **Zm* * 

^x^r/w ( 7 t5*i^) 3 5 . 0%) fcffmftftffliOm 

g t LT^ft, 

(S) ~3-7>7- 3-7x^7-p tr*^««r*feK: J; 0 n -^p fcVloc*^ 

W&SrSHfcLfc fc ^6 4 9 . 9% e e T?&ofc 0 

(R) -3-T$ tf^-VH^^/^^^/uSr^^g^^^A 

30 8%e etiofc, 

3-T$/-3-^3i —;V~? p t°^- >^ ^-^^ 

#?A:^CD-Ph (0. 46cm$X25cm, 4fc*&ttft&*tt) 
35 : T-fe h =. h V iv/fc (=1/9 ) 

y >^~tK^7J !)^40mmo 1 /L 
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10 



15 



20 



ffiiH : 0. 5mL/m in 
3 0°C 
2 2 0 nm 

(S) -3-75;-3-7x=;^b^ ^^%ttft«^»J i ^ Lfc 
*««3 ( (S) -3-7^-3-7x=^ntft^(J! (R) -3_ T ^ 7 

PH8. 2©50mmol/L!Jyi*y^«l. 5mL[^ 3 -7$/- 
$-•7=.=-^*^*^^^^^ ^%^m^%) 3 0 0mg (1.^55 
mmo 1) eDi3 0tl^ofc 0 #^cjl^^^-c^V^^^y T . ^ 
( ^^ K ^^ . ^ >T) % mmti -2 V/ ^ (Amano L . pase ps ( ^. 

;-T^KJJy^tfc» 1 3m g fcbp*., »U^5,3 0 13 
B#M^, S^M^CT^h^O. 6mLfcDp*Tttau (S)-3-T^/-3 
-7x^n W yil03mg (3-7^-3-7«=^ B tft^ix^ 

» WW =4 0. 0%) &m«ft«10mi 

(S) -3-T$y-3-7^ fc^Vg^^K J; 5 n - 7>p fcVl^*^ 

JM£«L7t££39 8. 8%eeT^ofe 0 ; ' ' 

3%e effeofc. 

*7A:^CD-Ph (0. 46cm$X2 5cm, «B«Attft£MW) 
W : T^h-hV^/Tk (=1/9 Ogftft) ) 

y 7K*^7 y £ A 4 0 mm o 1 /L 

y^^?pH3. 5fci§g 
$53? : 0 . 5 m L /m i n 

: 3 0°C 
Jfcft : 2 2 0 n m 
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1 H-NMR (5 ( Ppm) N C DC1 3 ) : .1 . 19 ( t , .3H, J = 7. 3H 
z) > 3. 15 (dd, 1H, J = 7. 3, 16. 6Hz) , 3. 25 (dd, 1 
H, J = 7. 3, 16. 6Hz) , 4. 15 (q, 2H, J=7. 3Hz) % 4. 8 
5 (dd, 1H, J = 7. 3, 7. 3Hz) , 7. 5 0-7. 5 5 (m, 5 H) 
1 3 C-NMR (5 (ppm) , CDC1 3 ) : 16. 0, 40. 9, 6 4. 3 6 
5. 2, 129. 9, 1 3 2. 2, 1 3 2. 5, 1 3 7. 8; 174 3 
WRM4 ( (S) -3-7$/-3-7x^ n f t y iM (R) - 8 _ r5y 

PH8. 2050mmol/LJ)y»*JJ^*S«i. 5mLC, 3-7$/- 
3-7x^ C ft^y/p^x7f;V 3.0 Omg- 

(1. 4 5mmo 1) *M3 0t|:«ojt, *&ftfcaM^fcR«£^A***/l, 

Lipase PS (|&A«) ; K y y ^tt») 1 .5 m g WW*, L*# 3 0 °CT' 3 

Cadenza CD-C18 (4. 6cp$Xl 5 0mm, *^f*A«fts* 

T±h-hV/l'/X. (=2/3 (W4Jt) ) 

^f-7Ki*y.7A 10mmol/L 
PH6. 0 

2 5 4 nm 

0 . 6mL/m i n 

4 0 °C 

n-7f^n^ 25 . OmL (0. 27mol) ^ ^l^ L fe3 
rT5>'-3-7«=^Btftvi (9t5#JWft) 5 . OOg (30. 3mm 
ol)ftt)VW6. OOg (6 1. 2mmo 1) *ao*., a»U*#fe7 0-8 
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in-^x^r/i- (^-fe^^^) 6. 90g^fe(3-7^-3- 7l 
^ Bt '^^ S^^gliR^ : 8 8. 1 %) „ 

5 3 - 7 5 / - 3 - 7x=;^b if n - ^x^f;W (7 1 5 ^ 

1 H-NMR (6 ( Ppm ) , CDC1 3 ) :0 . 90 (t % 3 H, J = 7. 3H 
z) , 1. 32 (tq, 2H, J = 7. 6, 7. 3Hz) , 1. 56 (dt, 2H, 
J-7. 6, 6. 8Hz) , 1. 91 ( s% 2H) 2. 64 (d, 2H, J=6. 8 
10 Hz) , 4. 06 (t, 2H, J = 6. 8Hz) % 4. 39 (t, 1H, J = 6. 8 
Hz) , 7. 20-7. 35 (m, 5H) 

1 3 C-NMR (5 ( Ppm ) , CDC 1 , J : 1 3. 7, 1 9. 1, 3 0. 6 4 
4, 1, 5 2. 7, 6 4. 4, 1 2 6. 2 V 1 2 7. 4, 1 2 8. 6, 1 4 4 6 
17 2.0 " % 

15 MS (E I) m/z : 22 1 (M + ) 

MS (CI, i -C 4 H x 0 ) m/z : 2 2 2 (MH + ) 

*»J5 ( (S) -3-7^/-3-7x^7-n^iM (R) - Z -T % S 

3 lfe3-7^-3-7x^n W y| n - -f^M ^ 

20 (7-ir$^^) 5 0 0mg (2. 26mmol) t^P^fyi. 25mL 
^S^fCpHS. 2©50mmol/Lyyt*y 7 A«l. 2 5mL^i 
3 0°Cfc<&ofc 0 #^^^%tc|WlMT-^^^/^yT • -fe^^T (^^.-K 
^■7-^ .-fe^T) ZmMttZV^-H (Amano Lipase PS ; T^RJJ ? 

2 5mg«, »#LWfe3 0t^^fe o 5 9*m«, SttKM 
25 »4 5. 4%lCj|Ufc. 

(R) - 3 - 75 y - 3 - 7 x^;^ P ftvfn - ^x^/Hi (R) -3 
- (2-7B^75/) -3-7x^Pt'ty|n- :/^vi^ * TvWCff 2S 

Lfci r3 8 2. 2%e effcofc, 
**5* *RJ5S{C*3Jt5Effi«5 1 3fJbofc. 

ttWttS- (2-7.^7^) -3-7x^a W yl„-^x^ 



30 



*^ :Chi r a 1 ce 1 OJ-H (0. 46cm$X25cm, ^±M^ 

35 nmm) 

®B : ^tV/^y/B h^T/Ua-vU (=1/9 Ogtgjfc) ) 
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: 0 . 5 m L /m i n 
: 3 0°C 
: 2 2 0 n m 

X, (S) -3-7^-3 - 7x^7-0 ^yiofettf ftHI^j i ^ tf , 
5 ii<Obmm^h^tc 0 

(R) - 3 -T =• y - 3 -^^^^n fc 0 ^>^n -^;^^;V(D^mm^L 

1 H-NMR (6 (p pm) , C DC1 3 ) : 0. 90 (t, 3H, J = 7 3H 
«) * I- 32 (tq, 2H, J = 7. 6, 7. 3Hz) , 1. 56 (dt, 2H 
10 J = 7. 6, 6. 8Hz) % 1. 91 ( s% 2H ) 2 . 64 (d, 2H, J = 6 8 

Hz) , 4. 06 (t, 2H, J = 6. 8Hz) , 4. 39 (t, 1 H, J = 6 . 8 

Hz), 7. 20-7. 35 (m, 5H) 

1 3 C-NMR (8 ( Ppm ) , CDC1, ) 13. 7, 19. 1 % 3 0 6 4 
4. 1, 5 2. 7, 64. 4, 1 2 6. 2, 1 2 7. 4, 1 2 8. 6, 1 44. 6 
15 17 2.0 

MS (EI) m/z : 2 2 1 (M + ) 

MS (CI, i-C 4 H, o ) m/z : 2 2 2 (MH + ) 

£fc) 

20 x^-^2 5 0mL|^ 4-MJ; W tK5 0. 0g (0. 4 2mol), 
?n:/S47 ' 6 e (0- 46mol)M^7^=9A64. 2g (0 83 
mo 1) Zto*.. WU^&SMET (8 0~9 0°C) T- 7 . 5B*M£Dfi**fc * 

y-3- (4-MW T-at^vH (?* 5 1. (4-K 

25 y/KT/Hrfc KSIpO^MlJK^ : 6 8. 9%) 0 

3-T^y-3- (4-M/v) T-p^yl (? ofttttt 

1 H-NMR (6 (p Pm ) , D 2 O + DCl) : 2. 30 (s, 3 H) , 3. 04 
(dd, 1H, J = 17. 1, 6. 8Hz) , 3. 20 (dd, 1H, J = 17 
30 1, 7. 3Hz) , 4. 74 (dd, 1H, J = 7. 3, 6. 8Hz) , 7. 29 
(d, 2H, 8. 3Hz) , 7. 36 (d, 2H, 8. 3Hz) 
1 3 C-NMR (6 ( Ppm) % D 2 0 + DC 1) : 2 3. 4, 40. 7 5 4 
4, 1 3 0. 0, 1 3 3. 0, 1 3 5. 0, 143. 1, 1 76. 3 
MS (E I) m/z .17 9 (M + ) 
35 MS (CI, i-C 4 H 10 ) m /z:180 (MH + ) 

7G*»1fr; Ca 1 cd : C, 6 7. 0 2%;H, 7. 3 1 % ; N, 7. 8 2% 
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10 



Found : C, 6 7. 0.5% ;H, 7. 4 0%;N, 7. 6 6% 
mteW7 (3-757-3- (4-MW ^^in-^^i^A- (? 
•fe5#*a£4W ©£•£&) ) 

n-7»PfcVWn^5 0. OmL (1. 03mol) fc, **« 6 Ufa 
3-757-3- (4-hy^) /nt'tyi 10. Og (5 

5. 8mmol)Mi»i8. 20g (83. 6mmol) ^Bx, »#L**S& 
6 0tc4tr«^fc o K**T* »feilfc»»«teWibjk*, 2 8% 

5 0mL2fctf7k2 OmL«rJP*.T«lffiU fiI^i»vn^^A«$t 
fee ttffigL iftf^iLT, 3-757-3- (4-MW f 

^tytn-/B^x^ (7t^jg^j) io. 9g&»fc(3-T57 
-3- /nk't^l (7-fe$fl5ffl^») gp^ftftifc^ • 8 8 

0 %) . 

1 H-NMR (6 (pp ffl ) , CDC 1 3 ) : 0 . 9 0 ( t , 3 J = 7 . 3 H 
z) , 1. 6 2 (tq, 2H, J =7. 3, 6. 8Hz), 2. 3 0 3 H) 
2. 62 (d, 2H, J = 6. 8Hz) , 4. 02 (t, 2H, J=6. 8Hz) % 
4. 36 (d, 1H, J = 6. 8Hz), 7. 11 (d, 2H, 8. 3Hz) 7 

20 2 3 (d, 2H, 8. 3Hz) 

1 3 C-NMR (5 (pp ffl ), CDC 1 3 ): 1 0. 4, 2 1. 0, 2 2. 0, 4 
4. 2, 5 2. 4, 6 6. 0, 1 2 6. 1, 1 2 9. 2, 136. 8, 141 9 
17 2.1 ... 

MS (EI) m/z : 2 2 1 (M + ) 
25 MS (CI , i-C 4 H 10 ) m /z : 2 2 2 (MH + ) 

WRM5 ( (SXttR) "3-757-3- U~bV») ^nf t ^ (RX 
ttS) "3-757-3- (4-hy/k) ^Wyl n -/ P ^x^ ;W A 
fife) 

PH8. 2050mmol/Ly^y^^2. 5mLfc\ H»J7T^ 
30 ^Uc3-757-3- (4-M/U) ^ 0 k^yin-/nb>x^^ 
MM) 5 0 0mg (2. 26mmol) ^DxSOt^ofc. ft 
fcWMW^avi^y 7 • -fe^r k*-*-* • tx>77) M**?-* 

yX—fcf (Amano Lipase PS ;7^Ky?ftt» 2 5mg»,^t 

U (SXttR) -3-757-3- ( 4 -bV/U) ^^364mg (3- 
757-3- (4-hy^) 7 p nk^7in-7ntV>x^f^ 
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£90**- 4 5.0 %) ftOWM&flsffl 2 0 m g k UT*fc. 

(SX&R) - 3 -7$ 7 - 3 - I'aH'ilfcftifefcJ: 9 n 

«WbT«*Kttt»J6Lfci-59 8. 7%e eTffcofc. 

(RXttS) -3-757-3- (4-M/W) 7*a^yin-7"BK'/Wx^f. 

lstckZZ9 8. 6%ee-t?feofc„ 

*7A:^CD-Ph (0. 4 6cmOX2 5cm, t^tkf4tf) 
flNK : h- h V/U/Tk (=1/9 OgSJfc) ) 

y ^Bft— !)!)A40mmo 1 /L 

yv^tfpH3. 5 fens . 
#fiiils : 1 . 0 m L /m i n 
M.& : 3 0 °C 
ifcg: : 2 2 0 n m 

1 H-NMR (6 (ppm) , D 2 O + DCl) : 2. 30 (s % 3 H) , 3. 04 
(dd, 1H, J = 17. 1, 6. 8Hz) , 3. 20 (dd, 1H, J = 17. 
1, 7. 3Hz) , 4. 74 (dd, 1H, J = 7. 3, 6. 8Hz) , 7. 29 
(d, 2H, 8. 3Hz) , 7. 36 (d, 2 H, 8. 3Hz) 
1 3 C-NMR (6 (ppm) % D 2 0 + DC1) : 23. 4 S 40. 7, 5 4. 
4, 130. 0, 133. 0 % 135. 0, 1 4 3. 1, 1 7 6. 3 
MS (E I) m/z : 1 7 9 (M + ) 
MS (CI, i -C 4 H x o ) m/z : 1 8 0 (MH + ) 
»ff;Calcd:C, 6 7. 0 2%;H, 7. 3 1 % ; N, 7. 8 2% 
Found : C, 6 7. 0 5%;H, 7. 4 0 % ; N, 7. 66% 
itm%S.:[aV 5 D +2.93° (cl.0, 2NHC1) 

(RXttS) -3-75/-3- (4-MJ/W) ynt^yin-/nfcWx^ 

1 H-NMR (5 (ppm) % CDC 1 , ) :0 . 90 (t, 3H, J = 7. 3 H 
z>, 1. 62 (tq, 2H, J =7. 3, 6. 8Hz) % 2. 30 (s, 3H) , 
2. 62 (d, 2H % J = 6. 8Hz) % 4. 02 (t, 2H, J = 6. 8Hz) , 
4. 36 (d, 1H, J = 6. 8Hz) % 7. 11 (d % 2H, 8. 3Hz) , l\ 
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23 (d, 2H, 8. 3Hz) 

1 3 C-NMR (5 (ppm) , CDC 1 , ) :10. 4, 21. 0, 22. 0, 4 
4. 2, 5 2. 4, 6 6. 0, 1 2 6. 1, 1 2 9. 2, 1 3 6. 8, 1 4 1 9 
17 2.1 - 

MS (EI) m/z : 2 2 1 (M + ) 

MS (CI, i -C 4 Hi o ) m/z : 2 2 2 (MH + ) 

mmms ( (sx»r) -3-757-3- (4-hy/u) /netyixo! (rx 

ttS) -3-757-3- (4- h y^) -fxi ftVin-^P ^x^f/KO^ 

j&) 

P H8. 2©10mmol/Ly^!)^« 4 . 7 5mL|:, X/l^tfvP 

Lipase PS ; 7;>Ky s^f tfcU) 5 0 m g ^Jp^MT? 3 0#g|#Lfc o * 

7^tfc3-7^/-3- (4-MW /P^yin-/nt>xxf^ 
(7-feS#iB£*0 1. 00g (4. 5 2mmol) *in*:«i*L**S& 3 0 tJT-S 
1 6R»miK % S»t}C7t h^3mL^DtTffiilU (SXttR) 
-3-75 7-3- (4-MW 7 , nt t t>i3 4 8mg ( 3 - T $y_ 3 _ (4 
-hy/W) /^tyin-^a^H^f/V £$kDJ|X*=4 
3. 0%) jfc V >T% i^SrteTT^Ufei, HfxfMOmL, 7*5 

mLM6mo l/LTKlMfc^- hy *A**ttfcbP;tpH*8. OfcSHfifUfc. « 
HrMLTi7k«^^i/^«tfc e iffiTtlitt, (RX 

ttS) - 3 - 7>;y - 3 - 7xx;V7-n tft>in - /b kVUx^r/H 5 Omg 

(3-75;-3-7x=;^ne^n-/B tf,toi ^ ^ ( ^ ^ § 
SipcD«W=4 5. 0%) 5r#fc„ 

(SXttR) -3-757-3- (4-hy/W) ^t'*^»J;N-7' 

f^Lm«i^tfci^59 7. l%eeT?*>ofc. 

(RXttS) -3-757-3- (4-hy/W) ^n^in-^a^x^f 

Ufctr599. 9%e eX-hofc. 

*S^[^(tSEttt 6 6 3 
b-v h^:?^— ©#;&f£# . 
^?§tt3-757-3- U~hVM /nftyin-T-af^f^ 
*7A:^CD-Ph (0. 46 cmOx25 cm, #&&tkft&ftg) 
tttt : T-fehsihy/V/TK (=1/9 0§c*it) ) 

y *^*y «7A4 Omm o 1/L 
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yvii?pH3. 5 (a 

1 . OmL/ m i n 
3 0°C 
2 2 0 nm 



35 



5 X, (SXttR) -3-7^-3- ^n^yiftos (m . 

S) -3-7^-3- (4-M/U) /P^yin-/B^x^ f; ^ tti 

«S) -3-T^y-3- (4-M,u) ^«lf*^n-^B^«^©^ 

10 

PH8. 2010mmol/LJ)y«*P^*»« 1 OmLfc, W*^y 

^tlT T K *** ' (Amano Lipase PS 

( ; K y 2 0 0 m g *M*M<? 3 0 »** Lfc. 

*** u # ttutmmK t - y^u^ ^/^^^ i OmL, mmm i x&®, vtc 

*) 4. 00 g (18. lmmol) Sr****^** 3 0«CT?S***yt. 16 

-3- (4-M/U) /P^il. 49 g (3-T5/-3- (4-MwV 
n ^Vtn-/n K^m^ (?* *90JR*= 4 6 0 %) *ft 

20 fc. fcvv*, W^JteT^Ufc* f»^! OmL, *5mLRtf6mo 
1 h y * A*m**to*. p HSr 8 . BlOWUfc. til^MLTi 

**«^*^*A-T?«*Ufc. iffTt'glLT, (RXiiS) -3-T 

f y -3-7«=^BWV|n^B^^ 2g (3-T5/-3- 7as 

25 0%) Sr#fe. 

(RXttS) -3-T-y-3- ^ftyln-T-n^x^ 

*7A:^CD-Ph (0. 46cm*X25cm,m»4ft» 
mm : T-fe h= h y (=1/9 Cttft) ) 
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V V»z^c3fcfr ^A40mmol/L 

tifciM : 1 . 0 m L /m i n 
: 3 0°C 
: 2 2 0 n m 

X, (SXfSR) -3-757-3- (4-MJ/l/) /n^y|M (RXfJ 
S) -3-757-3- ^B^Rn-^ne^f^^ 

&mM6 ( (S) -3-T5/-3- U-hDA>) /n^W (R) -3- 
7 5 7-3- ( 4 - h y ;V) /aft ^^/l^*^©^) 

P H8. 205 0mmol/LJJy»*J)i>A7((^2. 5mUc N 3-75/- 
3- (4-hy/v) /nk'ty|ifM7f;V (91zZftm&m 5 0 0mg 
(2. 4 1 mo 1 ) «rfl0*.3 0°C^#*> % mumX^W? y 7 • -fe^>7 (is 

~- • -fe^^T) SrjglifS!)/^ (Amano Lipase PS (jSp"p£) ; 7^ 

Kyy^ttK) 2 5mgm, «WU*«S6,3 0TCT'Kft**>k - 1 6 B#|W« % £ 
*6»&*R:T* h V 1 . 0mLSr*P^.T»5flU (S) -3-757-3- (4-h 
y/V) ^W-ifl78mg (3-757-3- (4-MW 7nfty|xf 
m ^ (7t5#i^) S¥o« W=40 . 0 %) mm®M<mi2 Om 

(S) -3-75 7-3- (4-hy/V) yW*^M*%mz3:V^<?;\,3LXT 

(R) -3-757-3- (4-h!);i/) tr*Vg|3i^/i/3t^^s r *^gtt 

7. 2%e e"T?feofc 0 
**5, *SJt&fc*5*tSE<|[tt2 6-e*)ofe 0 

mti3-757-3- (4-hy/U) 7°Pk°^vm^/^^7^ 
*7^:^7^CD-Ph (0. 4 6 cm$X 2 5 cm, HfS^tbft&gtf) 
ffRK : T* h=hy/W/ 7 Jc (=1/9 (^Jt) ) 
y ^gr^fc** y 17 A4 0mm o 1 /L 
y P H 3 . 5 

: 0 . 5mL/m i n 
m& : 3 0°C 

: 2 2 0 nm 

X, (S) -3-75 7-3- (4-h y^) tf*i/»©«rtt|tH:tts««5T? 
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'H-NMR (, ( Ppm) , CDC1.) : 20 < U 3 H, J- 7 . 3H 
5 . . 2. 36 3H) . 3. 11 (dd, 1H. ,- 7 . 8 , , 6 . 6H 

.). 3 2 6 (dd. ■„, J=6 . 3. 16. ,h.). 4. 11-4. 18 

H 7 ' „ 8 , 2 ( ! dl ,=6 ' 3. 7. 8H 2 >, 7. 35 (d. 

2H, J-7. 8Hz) , 7. 42 (d, 2H, J = 8. 3Hz) 

8 C-NMR (« (pp m ) , CDC1 ,) : 16.1,23.1 41 1 5 

» 4. 2. 6 6. 2, 1 2 9. 9, 13 2. 8, 1 3 4. 9. 1 42 9 1 74 3 

„ ' , /»W>S (?*5»iB^*) 6. OOg (2 5 0 

60r" S 2^ 4 - 9 0 8 <5 °- 2mm0l> »«^; 6 B6~ 

^T™, , if!^ 6m ° I/L *^^f^*®»^T P HSr9. 

' H-NMR (J ( Ppm) , CDC.,)":0. 91 (t, 3H, J=7. 3H 

3 V "J' ^ 62 2. 3 

3 (s 5H) , 2. 68 (d. 6. 8Hz) , 4. 07 (t. 1 H. 6. 8H 

* 4 ' 40 (t > 2H - 6. 8Hz) , 7. 13-7. 2 7 ( m , 4H) 
3 C 0 N 6 1 4 R( a\ (PPmKCDCl3) - 13 - 69 - 19 - 0 

i ; ; w 52 - 36 - 64 - 4s - i2e - 2 °- s 

1 3 7. 1 3, 1 44. 5 4, 1 72. 0 1' 
MS (EI) m /z : 2 3 5 (M + ) 
MS (CI, i-c 4 Hx o ) ra/z : 2 3 6 (MH + ) 

35 $mmi 1 ( (S^ttR) , o ,„ , x 
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fife) • 

(7t^^) 5 0 0mg (2. 2 2mmol) 2 
5mLO»^fcpH8. 2fc P H8. 2©50mmo l/LJl#*!ljA*ii 

■fe^T • *^T) WW*-*-*!^-* (Amano Lipase PS (f 

e e trfeofc 

(RXttS) -3-T-y-3- (4-M>*) /B^vln-^x^ 

tt CRXttS) -3- (2-7 C ^ 7 ^) - 3 - (4-MW ^ t '^ n 

15 «fflbT***W*»febfci:c:59 9. 4%eet^ ' 
fc*5, #SJ5&R::te«-3 Effitt 4 2 1 t?feofc 0 

^^43-7^-3- (4-hy,v) ^ntf^v^ 

on ^f A: ^ CD - ph (0- 46cm«x25cmX2*WS^ tt4S 
20 JgJ) 



: Tir h=. h y yu/^fc ( = 5/9 5 ) 
y >ift-7fc3Sf* y 17^ 4 0 mm o 1 /L 

yvit? P H3. 

^£1 : 0 . 5mL/m i n 
25 jfi£ : 3 0 °C 

ft* : 2 2 0 n m 

«Wtt3- (2-7n W ,y) _ 3 _ ( 4 - h y^) ^a t ^^n-^ 
*7A:Chiralcel OJ -H (0. 46cm$X25cm, ^flwWfc* 

W : -s^-y-v/^f y^u \?;vt^~-,v (=1/9 Cttft) ) 
: 0 . 5mL/m i n 
. US. : 3 0 °C 

: 2 2 0 n m 

35 X, (SX»R) -3-7^-3- (4-hy/V)7-n 
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jRXteS) -3-T$y-3- (4-MJ*) Tve^smn-^TMxrA, 

(•7 ±s. wm&m) (ovmmtsrF ©i »? -e & <> 

1 H-NMR (5 (ppm) , CDC1 3 ) : 0. 91 (t, 3H, J = 7. 3H 
z) , 1. 22-1. 42 (m, 2 H) , 1. 51-1. 62 (m, 2H) , 2. 3 
5 3 (s, 5H) , 2. 68 (d, 6. 8Hz) , 4. 07 (t, 1H, 6. 8H 
z) , 4. 40 (t, 2H, 6. 8Hz) , 7. 13-7. 27 k 4H) 
1 3 C-NMR (6 (ppm) , CDC1 3 ) : 13. 6 9, 19. l 2 , 2 1. 0 
5, 3 0. 6 4, 4 3. 8 2, 5 2. 3 6, 64. 4 5, 1 2 6. 2 0, 129. 3 
1* 1 3 7. 1 3, 1 4 4. 5 4, 1 7 2. 0 1 
10 MS (EI) m/z : 2 3 5 (M + ) 

MS (CI, i-C 4 H, 0 ) m/z : 2 3 6 (MH + ) 

*tt*!ll2 (3-757-3- (4-^P7x^) ^ut°* >m (9-*$4km& 

Z ^^ 25ffiLI - 4-^n^X 7 ^tK5. 00g (35. 6mmo 
15 1)^^13. 70g (35. 6mmol)MSi7^=7A4. 10g 
(5 3. 2mmo 1) '^q*, »#Ueas&SBrF (7 5~8 0°C) T? 8 B#IW£jfc 3 

be, 3-T5/-3- (4-^B7x=;H fn \£*V*L 
5. 9g«rfcfc (4-^p^y^tKS|©«lR$: 8 2. 3%) . 

1 H-NMR (5 (ppm) , D 2 0) :2. 93 (dd, 1H, J = 17 1 6 
8Hz) , 3. 04 (dd, 1H, J = 17. 1, 7. 8Hz) , 4. 63 (dd,' 
1H, J = 7. 8, 6. 8Hz) , 7. 22 (s, 1 H) , 7. 24 (s, 1 H) 
7. 4 7 (s, 1H) , 7. 4 9 (s, 1 H) 

1 3 C-NMR (5 (p pm ) , d 2 q) : 40. 4, 5 3. 9, 1 2 6. 0, 1 3 
1.9,135.3,137.1,175.9 
MS (EI) m/z : 1 9 9 (M + ) 
MS (C I, i -C 4 H, o ) m/z : 2 0 0 (MH + ) 

SMifll 13 (3-757-3- (4-^n 7 x=/V) 7nft^n-7n>x 

n-7-n^7;^20. OmL (2 58mmo 1) fc, »«i2^t 
fc3-757-3- (4-^n7x^) ^W71 (9* 5. 0 

0g (25. Ommo 1) fttflftglftS. 90 g (39. 8mmo 1) 
U^P, 55 ~6 0lCT-2. 5BMBEfc$*fc. nU!^J:9iiHM 
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30 



35 



6mo l/L 7 J(ifkthy^7Xii»tpH^10. lfOMLfc 

tutmem* *®wt urn iwt *:*mi vm * **» 

5 Mil WK«KEMFU iWiUt, 3-7^-3- 

^)^ W y|n-^ t >x,^ 4. 8 9g*ftft: (3- 

80. 8 %) 0 

1 H-NMR (5 ( Ppm) , C DC1 3 ) : 0 . 9 1 ( t , 3 H, J = 7 8H 
«) , 1. 6 2 (at, 2H, 7. 8, 6. 8Hz), 1. 7 2 (br, 2 H) 
2. 63 (d, 2H, J = 6. 8Hz) , 4. 04 (t, 2 H, 6. 8Hz) 4 
4 1 (t, 2H, 6. 8Hz) ,7.31 (s, 4 H) 
15 C — NMR (6 (ppm) , CDC1 3 ) : 1 0. 4, 2 1. 9, 44 1 5 

2. 1. 6 6. 3, 1 2 7. 7, 1 2 8. 7, 1 3 3. 1, 1 4 3. 2, 17 1*8 

MS (E I) m/z : 2 4 1 (M + ) 

MS (CI, i -C 4 Hj o ) m/z : 242 (MH + ) 

*IK (RXttS) -3-7S/-3- (4- ? »» 7l ^) *»M-S*n-*" 

PH8. 2010mmol/L!)yi*y^ Mo , 75mLfc, ***** 
f!)7, ( ^~" ' *^T) *JB*k« y^-* (Amano 

Lipase PS (MM). ^^Ky,^) 1 Smg^llfS 0»Lfc ^t<D 

u #fe*t*utKtet-^^^-^ 0 . 7 5 mL , m Ml 

3T^U3-7^-3- (4-^»7x^) 7-u^ in - /ct>x 
*:r* 3 0 0mg (1. 2mmol) ^^L^feSO'C 

5m©Si^|C7thyi. OmLMlitTlttU (SXIiR) -3- 
T$y-3- (4-^n 7 x^) ^t^iH2mg (3-TS/-3- 

*>M=4 5. 0%) *#fc„ o^ Mtl | |(|ti||LTtt||T 

«ETT«»UT, (RXfiS) -3-T-/-3- (4- 

«W=4 5. 0%) ^fc ( 



20 
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60 

(S3U2R) -3-75 /-3- (4-^n 7 x^) /oftyt^m 

7^-%ffflLTmMteLfc^59 9. 8%e eT'2bofc 0 

(RXteS) -3-75 7-3- (4-^B7x^) /Bfc't^n-/Bt' 

«£«Lfc£::39 4. 6%eeT-fcofc, ^ 
ftfe, ^SJ&fc&frSEfitkU 6 6 4t'Jbofe 0 

10 /K 

*7A:^CD-Ph (0. 46cm$X25cm, *^%h»±^) 
7i? h= h y^/* (=1/9 (^ftit) ) 
y 7km% V !>A4 Omm o 1 /L 

y^ P H3. 5 ferns 

1 . OmL/m i n 
3 0 °C 
2 2 0 nm 

X, (SXfiR) -3-757-3- (4-^bb7x^) -fxi t°^"^©^# 

20 1 H-NMR (6 ( ppm ) x d 2 0) : 2. 9 3 (dd, 1H, J = l 7 1 6 
8Hz) , 3. 04 (dd, 1H, J = 17. 1, 7. 8H Z ) , 4. 63 (dd,' 
1H, J = 7. 8, 6. 8Hz) , 7. 22 ( s> 1 H) s 7. 24 (s, 1 H) 
7. 47 (s, 1H) ,7.49 (s, 1 H) 

C-NMR (5 (ppm), D 2 0) :4 0. 4, 53. 9, 126. 0, 13 
25 1.9, 1 3 5.3, 1 3 7.1, 1 7 5.9 
MS (EI) m/z : 1 9 9 (M + ) 
MS (CI, i -C 4 H, o ) m/z : 2 0 0 (MH + ) 

(RXteS) -3-757-3- (4-^ BP 7x^) T-at^^n-T-Pt' 

1 H-NMR (6 (p pm ) % CDC1 3 ) : 0. 9 1 (t, 3 H, J = 7. 8-H 
z) , 1. 62 (qt, 2H, 7. 8, 6. 8Hz) , 1. 72 (br, 2 H) 
2. 63 (d, 2H, J = 6 . 8Hz) , 4. 04 (t, 2H, 6. 8Hz) , 4 
4 1 (t, 2H, 6. 8Hz) ,7.31 ( s , 4H) 

1 3 - C-NMR (5 (ppm), CDC 1 3 ) :10. 4, 2 1. 9 % 44 1 5 
2. 1, 6 6. 3, 1 27. 7, 1 2 8. 7, 1 3 3. 1, 1 43. 2, 1 7 1 . % 8 
MS (E I) m/z : 2 4 1 (M + ) 
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20 



25 



30 



MS (CI, i -C 4 H x o ) m/z : 2 4 2 (MH + ) 

\mmi ( (SXJ2R) - 3 -75/-3- U-^n^a^) ^ Blft ^ 
(RXttS) -3-757-3- (4-^P7x^) ^nfc^^^/W^ 
7VK^/&) 

5 P H8. 2(D50mmo l/Ly^^y^^Tfc^O. 7 5mLMt-/^ 
7fvI^-7-,U0. 7 5mL©iMi^ 3-757-3- (4-^ B7l ^) 
^Wyixf;vx^;M7t^^) 3 0 0mg (1. 3mmol) 

T) ^mmt-t^V^-^ (Amano Lipase PS ; 7;^1 yfl) 1 5mg 

mL^DxTSSU (SXttR) -3-757-3- (4-^n 7l ^) ^ 
e^mi 13mg (3-757-3- (4-^ B7 x=;H /p^yiif^ 
^TA/ (7ir$m«) »2P 0«W= 4 3 . 0%) t»^12mg 

15 ?g«, »5fi«, «JEETT?»»UT, (RXttS)-3-757-3-(4-^B 7 
/ D ^y|xf;nxf;H 3 5mg (3-757~3~ (4-^na^ 

0%) 

(SXttR) -3-757-3- (4-^hb7x=^) T'PW^^fcJ; 

7-f-«r«fflU-C3te^tt*«r««Ufci:J:S9 9. 3%e eT-fcofc. 

(RXteS) -3-757-3- (4-^ p cr^^^U) 7°b t't^xf ;uxx 

SUcii59 9. 0%eeT'&ofc 0 

mt3-757-3- (4-^p 7 x^) ttVix^x^f;K 
mtt3-757-3- (4-^n7x=;l/) ^BtftJ^n-rp^x^ 

*^ : *7^CD-Ph (0. 4 6cm$x2 5cm, t^|fcf4gi) - 
flNK : 7-feh=hy/v/7fc (=1/9 mmt) ) 

y ^m^7jc^* y7A40mmol/L 

V >WtV p H 3 . 5 fcn&f 
MjS : 0 . 5 m L /m i n 
35 : 3 0 °C 

jftS : 2 2 0 n m 
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X, (SXttR) -3-7^-3- (4-^P7x-^) /n^yMtt 

(RXttS) -3-T-/-3- (4-^P7«^) / D Wy|xf;^ 

1 H-NMR (5 (ppm) , CDC1 3 )' : 1 . 2 3 ( t , 3 H, J = 7 . 1 H • 
«> , I- 7 1 (br, 2H) % 2. 6 2 (d, 2 H, J = 6. 8Hz) , 4. 14 
(q, 2H, 7. 1Hz) , 4. 40 (t, 1 H, d = 6. 8Hz) % 7 30 
(s, 4H) 

1 3 C-NMR (8 ( Ppm ) % CD C 1 3 ) : 14. 1, 44. 1, 52. 0 6 
0. 6, 1 2 7. 6, 1 2 8. 7, 1 3 3. 0, 1 43. 1, 171. 7 
MS (E I) m/z : 2 2 7 (M + ) 
MS (C I, i -C 4 Hi o ) m/z : 228 (MH+ ) 

SUM 15 (3-7S/-3- 7- B ^y» 
*> ) 

15 x^-WOmLfc, 4-/n^^ tK5 . OOg (27. Omxno 
1) , vpyl2. 8 0g (2 7. Ommo 1) MW7y^ 7 A3. 10g 
(4 0. 2mmoi) feta*, «#Ue#fc3«rF (7 5~8 0°C) «ei0l*MKJft 
S-tirfc. /SOS*t*, H&tiMi^t' 1 tfef (cut, aeft* 

fcUT, 3-757-3- U-7n*t7^=.M /n^/i 
20 4 . 8g£#fc (4-7-p^yX 7 ;^tKSfo|| W . 72 . 2 %) . 

3-757-3- (4-7*^7x^) ****** (7t5M^ 

1 H-NMR (5 (ppm) , D 2 0) : 2. 9 3 (dd, 1H, J = 17 1 6 
8Hz) , 3. 04 (dd, 1H, J = 17. 1 % 7. 8Hz) , 4. 63 (dd/ 
> 1H, J = 7. 8, 6. 8Hz) , 7. 22 (s, 1 H) % 7. 24 (s, 1 H) 
7. 4 7 (s, 1H) , 7. 4 9 ( s% 1 H) 

1 3 C-NMR (5 (pp m ) > d 2 0) :40. 4, 5 3. 9, 1 2 6. 0 1 3 
1. 9, 1 3 5. 3, 1 3 7. 1 % 17 5. 9 

mmmie (3-7S/-3- (4-^»*7«^) ^Pt^in-T-a^x 

n-/a tVW ^; H 8. OmL (241mmol) ^ JtftMl 5t^L 
fc3 T57-3- U-*u^y^ ;V) y BW y| 4. 5 

0g (17. 2mmo 1) &tf«S&2. 7 0g (2 7. 5mmo 1) fcjpfc, 
L*#fe6 5-601D-C2. 5B*|fJ»6**fc. W«AlfSR>*J: «»iftRt«r-JEM 

I, *9mL«nt 6mol/L*^^hy^A*|«|n?pHt7. 4»L 
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imvtco Hf>tifcii^t t -^;^f,i,x^r^2 3mLeD^, 6., 
o l/L*!Mb-*-hy$rA7lc»««rffiVNTpH«rl0. 2{ClfiSLfc 0 

mmzmmmmu m&mfttvT. 3-7^-3- u-^u^^l,^ ? u 
5 h^mn-^uif^^u (y±^m^m 4. 9 3 g ^ c ( 3 _ T$/ _ 

4. 1%) „ ' 

**5, 3-T5/-3- (4-^n-E-y^-^) t°p b^^n - fcV^X^ 

10 1 H-NMR (5 ( Ppm ) , CDC1 3 ) : 0. 9 1 ( t , 3H, J = 7. 3H 
«) > 1. 64 (qt, 2H, 7. 3, 6. 8Hz) , 1. 71 (br, 2H) 
2. 63 (d, 2H, J = 6. 8Hz) % 4. 04 (t, 2H, 6. 8Hz) 4 
39 (t, 2H, 6. 8Hz) , 7. 31 ( s , 4H) 

1 3 C-NMR (8 (ppm) , CDC1 3 ) : 10. 4, 21. 9, 44 1 5 

15 2. 1, 6 6. 3, 1 2 7. 7, 1 2 8. 1, 1 2 9. 4, 1 3 1. 7, 1 3 2 \ 
17 1.8 

MS (EI) m/z :2 8 5, 2 8 7 (M + ) 
MS (CI, i -C 4 H x o ) m/z : 2 8 6, 2 8 8 (MH + ) 
JWfc* 17 ( (SXttR) -3-T-/-3- (4-7**7^) 
RXfi (RXliS) -3-T-/-3- U-7**Z7^ju) /aft^n-/ D 

PH8. 2O50mmol/L!)y»*^A*jg«0. 7 5mLMt-^ 
**Ao>-7VK>. 7 5mLOM^ 5MiMl6T?*jfcLfc3-T5y-3- 

4W 3 00mg (1. lmmol) SriP^. 3 0TCte«*> % W«T?^^*/l^y 
T.*^T K**-* • */*i,T) MS***-***-* (Amano Lipase PS 

5B«M*, JBttHMWCT-fef^l. OmL*r*P*.T*lU (SXf*R)- 3 -° T 
' /_3- (4-^n^ 73t =^) /nt^iinmg (3-T3/-3- (4 

^^^^ ^^tyin-yntv^^ <?* mmom 
itw=4 4. 0%) mmmmmn 2m g z®&®tvxmtc 0 owe**** 

*U *WB«fflLTtWc||^^^^A^iat, MEM. iffK^Lt 

(RXttS) -3-7^-3- (4-/o^7x^) /nt^|n-/ P t> 
***vH3 5mg (3-75Z-3- (4-^^7x^) / Pfc ^| n -/ 

SP©^g(|JK^=4 5. 0%) zntc 
(SXttR) ~3-T*/-3- (4-/p^7x=;l.) -fxx f^ig&^r £ 
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7 ^ - ffl tt^^M^SI^ t t r 5 9 9 . 7%ee^oft 0 

(RXttS) - 3 -T$y-3- (4-^*^:7^^) /p^n-/^ 

5 m*mmistcbZ?>9 4. 0%ee^ofc, 

*3*JStt3-TSy>-3- tf^fcn-^n ***** 

10 *?A:^CD-Ph (0. 46cm$X25c m ,^ tt § 4ti) 
m£ :7±b~hV*/7i<L (=1/9 0»jfc) ) 
D >m~7km* V !7 A 4 Omm o 1 /L 
!J^T?pH3. SKlflHS 
Mil : 0. 5mL/m i n 
15 ifi£f : 3 0 °C 

: 2 2 0 n m 

^ (SXttR) -S-75/-8- (4-/n^7x^) ^a^oKHt 

1 H-NMR (5 (p pm ) % d 2 o) : 2. 9 3 (dd, 1H J = l 7 i 6 
20 8HzK 3. 04 (dd, 1H, J = 17. 1, 7. 8Hz), 4. 63 (dd/ 
1H, J = 7. 8, 6. 8Hz) , 7. 22 (s, 1 H) , 7. 24 (s, 1 H) 
7. 47 (s, 1H), 7. 49 (s, 1H) 

1 3 C-NMR (5 (ppm) , D 2 Q) : 40. 4. 5 3. 9, 1 2 6. 0 1 3 
1.9, 1 3 5.3, 1 3 7.1,175.9 

(RXttS) -3-7^-3- (4-7-^7x^) 

1 H-NMR (6 ( Ppm ) , CDC1 3 ) : 0. 91 (t, 3H, J = 7. 3H 
«) . I- 64 ( qt , 2H, 7. 3, 6. 8Hz) , 1. 71 (br, 2 H) 
2. 63 (d, 2H, J = 6. 8Hz) , 4. 04 (t, 2H, 6. 8Hz) 4 
30 3 9 (t, 2H, 6. 8Hz) , 7. 31 (s, 4H) 

1 3 C-NMR (5 (ppm) , CDC1 3 ) : 10. 4, 21. 9, 44 1 5 
2. 1. 6 6. 3, 1 2 7. 7, 1 2 8. 1, 1 2 9. 4, 131. 7, 132. 1 
17 1.8 

MS (E I) m/z : 2 8 5, 2 8 7 (M + ) 
35 MS (C I, i -C 4 Hi o ) m/ z . 2 8 6, 2 8 8 (MH + ) 

*®M8 ( (SX»R) -3-T^- 3 - (4-^*7.^) ***** 
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Xf (RHiS) -3-7^-3- (4-/p^x^) ^W.ix^, 

PH8. 2©50mmol/Lyyi*!)^«0. 7 5mLMt-^ 
^;>x^ T ;„o. 7 5mL©i^ 3-TS/-3- (4 -^n^^rvu) 
^n^^a:^„^ (9*5#»#Hr) 3 0 0mg (1. Smmol)^- 

T) trlMirfj&y-*-* (Amano Lipase PS (ftA«) : r^K5 1 5mg 

WUi^3 0TCT^$« ( 6 *mft. KJSftfr^teTth^! 0 
mLmtiMU (SXttR) -3-T-7-3- (4-^p*7x^) 
^ 116mg (3-T-/-3- (4-;f W ^) 7u^m*,^ 

*»*>*m®m=Az. o%) tMMi 3mg 

■tflHi, MffiTT'MUT, (RXftS) -3-T5/-3- (4-:/** 

0%) &fcfc 0 

(SXttR) -3-T5/-3- (4-yu^-7^ jU) 

(RXttS) -3-T-/-3- (4-^b*7«=A.) / BW l|x^ 
A- 

*7A:^ CD -Ph (0. 4 6cm<Dx2 5cm, tt5tettft££«) 
mm : T-fe N= h y /i//* (=1/9 ) 

30 !)^**y^40mmol/L 
U^pH3. Stem 

£fSit : 0. 5mL/m i n 

Mm : 3 0°C 

8fc& : 2 2 0 n m 
35 X. (SXttR) -8«7^-8- (4-^*7,^, 
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(RXttS) -3-T5/-3- (4-^b^7*=^) /BW4lx^ 

1 H-NMR (6 ( ppm ) N CDC 1 3 ) : 1. 23 (t, 3H, J = 7. 3H 
») . 1. 7 3 (br, 2H), 2. 6 1 (d, 2H, J = 6. 8Hi) , 4. 14 
(q. 2H, 7. 3Hz) , 4. 39 (t, 1 H, d = 6. 8Hz) , 7. 23- 
7. 2 7 (m, 2H) , 7. 4 4-7. 4 7 (m, 2H) 

1 3 C-NMR ( 5 ( Ppm ) % CDC 1 3 ) : 1 4. 2, 44. 1, 5 2. 1 6 
0. 6, 1 2 8. 1, 1 3 1. 7, 1 3 2. 1, 143. 7, 171. 7 
MS (EI) m/z : 2 7 1, 2 7 3 (M + ) 
MS (CI, i -C 4 H x o ) m / z ; 2 7 2, 2 7 4 (MH + ) 
MfeMlS (3-757-3- (4-7;^n7x=;V) C?*3*B 
) 

*f^M6 0mLfc, 4-7*tn^X7/^tK3 0. 5g (0. 2 5m 
o 1) , ^^i25. 6g (0. 2 5mo 1) MS|7^^A28. 4g 
(0. 3 7mo 1) fc&n* % «*L*#fea»|T (7 5~8 0°C) 1 8 

kis^th, #btb^^$rMT' i wmmwvitmmm, 4 5°ct«es£ 

^LT, Sfete^LT, 3-7^-3- (4-7^^7,:^) 

(7*§{WW#) 2 8. Sgm (4-7A*B^X7A^t Kt9o¥|lK 
* : 6 2. 8%) . 

ftfe, 3-757-3- (4-7^B7i=^) 7at°t^ ( ^ ir $ 

1 H-NMR (5 ( ppm ) , d 2 q) : 2 . 4 9 ( d d , 1 H, J = 1 7 1 6 
8Hz) 2. 62 (dd, 1H, J = 17. 1, 7. 8Hz) , 4. 20 (dd,' 
1H, J-7. 8, 6. 8Hz) , 6. 5 8-6. 6 2 (m, 2 H) , 6. 88- 
25 6 . 9 1 (s, 1H) 

1 3 C-NMR (5 (ppm) , D 2 0) : 3 7. 1, 5 0. 5. 1, 1 1 5. 5, 

1 1 5. 8, 1 2 8. 9, 1 3 0. 4, 1 7 2. 6 
MS (EI) m/z : 183 (M + ) 
MS (CI, i-C 4 H, o ) m/z .184 (MH + ) 

*mm\* (3-757-3- (4-7^ P 7x^) 7» 0 ^y®n-7» B ^ 

n-^atVl.7^^6 5. OmL (8 7 0mmol) fc, ja«18^L 
fc3-757-3- (4-7A*B7«^) (?*5#ftft*) 1 

3/ Og (7 1. Ommo 1) fttfBKftlO. 4g (10 6mmo 1) ft 



WO 2004/083163 



67 



PCT/JP2004/003543 



25 



) 



*2 0mL«D*, Bmol/L^ciftth^icWttifpHt?. 5(C«L« 
ffi«tbfc. ft&^UKttlc t -^i^=M^-^ 6 5mLfebD* 6mo 

&wm mmm zmm u h y * a 5 o m l urtewi 

5 WMr*EE»*U i^ttt, 3-7 

-3- (4-7WB7XSA-) /nt'tyin-T-ntV^^^ 
« 13. 5g^ (3-7^-3- (4-7^7,^) ya^y S 

(7"fc5#»£4W 8 4. 6%) „ 

^^3-7^-3- (4-7^B7x=^) /Pfty|n-/ B ^ 

1 H-NMR (5 ( Ppm) , CDC1 3 ) : 0. 9 1 °( t , 3H, J = 7 3H 
») . I- 6 2 (,t, 2H, 7. 3, 6. 8Hz) , 1. 7 2 (br, 2 H) 
2. 64 (d. 2H, J = 6. 8Hz) , 4. 04 (t, 2H, 6. 8Hz) 4 
42 (t, 2H, 6. 8Hz) , 6. 9 9-7. 0 4 ( m> 2 H) , 7. 32- 7 ' 
15 3 5 (m, 2H) 

1 3 C-NMR (5 (PPm) , CDCI3) : 10. 3. 21. 9 % 44 3 5 
2. 0, 6 6. 2, 1 1 5. 2, 1 1 5. 4, 1 2 7. 8, 1 2 7. 9, 17/9 
MS (EI) m/ z : 2 2 5 (M + ) 
MS (CI, i-C 4 H, o ) m/z : 22 6 (MH + ) 
20 »J2 0 ( (SIttR) -3-T-7-3- (4-7^P7x^) / Pt . ty 
(RXliS) -3-7^-3- (4-7^ B 7»^) / B ^y|„- 

PH8. 2©50m m ol/L!)y^!) W$0 , 7 5mLMt-^;V 

OOmg (1. Smmol) «r*n*3 OTdCfitfe, WWW !> T • 

*r (^^K*^.*^T) i,,*-* (Ana no Lipase PS (ffi A 

*) ;T*K!>s^» ISmgtrao*., a»U**fe3 0TClf»S***:. 5RMJ 
f,OT»7t(^yi. OmL^BxTitiiU (SXBR) -3-7^- 
3- (4-7;Utn7x=;V) ^Wy|98mg (3-7^-3- (4^/U 

^=40. 0 %) gMKftM 1 2 m g trflHMfr t T #fe e ov^«&#^ 

IteTtfWtLT, (RXWtS) -3-757-3- ( 4 - 7 ^ B7 
31 ^^in-7-B^x^;n 35mg <3-TSy-3- u _ y 
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Um=4 5. 0%) &#fc 0 

(SXttR) -3 -T 5.7-3- (4-7;^B7x=;V) zfn 
i5n-^ntfA,x^fcW»U Kte'(SXWtR) -3- (2, 

(RXttS) -3-7^-3- (4-7/^P7x^) 
fcT^M^WS: (RXIJS) -3- (2, S-^h^^/^^j _ 3 _ 

9. 4%e eT*&ofc 0 
fc*5, *^fc*5(t5Efli 6 0 7T?&ofc. 

**«te3- (2, 3-^h^^^7^) - 3 - (4-7^n 7 ^ = 
15 /!✓) /nt't>in-7 t BtV^r;K 

^; ChiralCel ° J " H (0 - 46cm*x25cm, *4±aM* 

-**>/4V?*y£A,Tfl,*-A, (=5/9 5 (i&AJfc) ) 
0. 5mL/m i n 
3 0°C 
2 2 0 nm 

X, (SXttR) -3-757-3- U-^p^^) ^ ^ m<om 

1 H-NMR (8 (ppm) , D 2 0) :2. 49 (dd, 1H, J = 17 1 6 
25 8Hz) , 2. 62 (dd, 1H, J-17. U 7. 8Hz) , 4. 20 (dd/ 
1H, J-7. 8, 6. 8Hz) , 6. 5 8-6. 6 2 ( m% 2H) % 6. 88- 
6 . 9 1 ( s , 1 H) 

1 3 C — NMR (8 ( Ppm) % D2 o) . 37. 1, 50. 5. 1, 115 5 
115. 8, 12 8. 9 % 13 0. 4, 17 2. 6 
MS (E I) m/z : 1 8 3 (M + ) 
MS (CI, i-C 4 H, o ) m/z : 184 (MH + ) 

(RXttS) -3-757-3- (4-7^tn 7 x^) *«W>*n-*« ■ 

1 H-NMR (5 ( Ppm ) , CD C 1 3 ) : 0 . 9 1 ( t , 3 H, J = 7 3H 
■) ^ 1. 6 2 (qt, 2H, 7. 3, 6. 8Hz) , 1. 7 2 (br, 2H) 
2. 64 (d, 2H, J = 6. 8Hz) , 4. 04 (t, 2H, 6. 8Hz) 4 
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42 (t, 2H, 6. 8Hz) % 6. 9 9-7. 04 ( m , 2 H) , 7. 32-7 
3 5 (m, 2H) 

1 3 C-NMR (5 (ppm) , CDC1 3 ) : 1 0 . 3 % 2 1 . 9 , 4 4 . 3 x 5 
2. 0, 66. 2 S 1 1 5. 2, 1 1 5. 4, 1 2 7. 8, 1 2 7/ 9, 1 7 1 . 9 
MS (E I) m/z : 2 2 5 (M + ) 
MS (CI, i-C 4 H, o ) m/z : 2 2 6 (MH + ) 

WRM9 ( (SXttR) -3-7^7-3- U-7,V*u?^) ^ ^>Wt 
RX* (RXttS) -3-7^-3- (4-7^*B7«^) 7netVix^ 

PH8. 2©50mmol/L5y»*jJ^*»«0. 7 5mL^t-7^ 
* *vl*n-*7K> . 7 5mL©I», 3-757-3- (4-7;^n7x = 
M AW7|xf^^ (7t§#W*) 3 0 0mg (1. 3mmol) 
^i3 0TCfc§t,, 7 • -fcv^r • -fey* 

i"T) &mmk-t$V<— I? (Amano Lipase PS (ffi£«) ;7/VK<)^fi|) l 5m 
g^Px, WL^?,3 0lCTO$tfe o 6H*>m* % H^»C7-fehyi 
OmLSriP^Titau (SXfiR) -3-757-3- (4-7^n 7 x^) 
^^Vill6mg (3-757-3- (4-^*»7«=/i.) /nf t y| 

zfmr;p (?*§*a**» »«ik$=4 3. 0 %) hmmm&<mi 

20 '7^t«, MjETT^LT, (RXttS) -3-75 7-3- (4- 

7;l,tD71 ^ 7PW4lx^x^l32mg (3-757-3- (4 

$=44. 0%) zntto 

(SXttR) -3-757-3- (4-7^»7»=^) T'b tra-^fcfcKHfcfc 
±9n-7-n^f;H^U X fc (sXttR) -3- (2, 3-v?7h^> 
^^^75 7) -3- (4-7;^P7x^) ^Wy8„-7n^ 

jRXi*S) -3-757-3- (4-7M- B7 «^) ^W7 S xf; to 
*7VW* (RXliS) -3- (2, 3-^h^/7^757) -3--(4- 

Wy»x^x7^|c||iU**jStt*?A^vNA: 
PYh ^^ tT*WM!t»6 Ufc 1 5 8 8 . 6 % e e T? 

*HJ^fc*5t75Effi«l 0 lT?&ofc 0 
**IBtt3- (2, 3-^h^>^^^757) -3- (4-7;^ B 7xx 
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**Btt3- (2, _ 3 _ (4 -^n 7 ^ 

* 5A •• Ch i r a 1 c e 1 OJ-H (0. 4 6 c mS X 2 5 c m, 



^^/^ yy u \?,\,T>Vzi~-,v (=5/9 5 ) 
: 0 . 5mL/m i n 
M : 3 0°C 

: 2 2 0 n m 

X, (SXttR) -3-T-/-3- (4-7^«7x^) /p W 
ttffi tt*8609 2 0 X*xk Vtc & © t MUX* h o fc„ 

_ (RX,4S) -3-T-/-3- (4-7;4n7x^) fc^^^ 

1 H-NMR (5 (ppxn) % CDC1 3 ) : 1. 23 (t, 3H, J = 7 IH 
15 z) , 1. 73 (br, 2H) , 2. 62 (d, 2H, J = 6. 8Hz) , 4. 13 
(q. 2H, 7. 1Hz) , 4. 41 (t, IH, d = 6. 8Hz) , 6. 99- 
7. 04 (m, 2H) , 7. 3 2-7. 3 5 (m, 2H) 

1 3 C-NMR (8 ( Ppm) % CD C 1 3 ) : 1 4. 2, 44. 3, 5 2. 0 6 
0. 6, 1 1 5. 3, 1 1 5. 5, 1 2 7. 8, 1 2 7. 9, 1 7 1 8 
20 MS (EI) m/z :211 (M + ) 

MS (CI, i-C 4 H, o ) m/z : 212 (MH + ) 

mmmi (3-7-7-3- (3-7^» 7 «^) 7x>v*>n 



3-7;^n^^rkK5. 00g (4 0. Smmol) {£, ~?;~;V2 
0ffiL ^ B>S4 ' 19 « (40. 3mmol)JiJtffl|7^A4. 66g 
(6 0. 4mmo 1) fcjp^ WfrLfctf&WTF (8 0-9 0) °CT*7I«2^£ 

*) 4. 2 7 gfcftfe (3-7;^n^yX7;^k K£3p<Z>¥ttJK* • 5 7 
30 9 %) „ ' 

&*5, 3-757-3- (3-7/Vtf7x^) /Pt't^ 

1 H-NMR (5 (p pm ) lDl O) : 2. 83 (dd, IH J = 16 1 
6: 8Hz) , 2. 90 (dd, IH, J = l 6 . 1, 7. 8Hz) , 4. 67 \d 
35 d, IH, J= 6 . 8, 7. 8Hz) , 7. 2-7. 5 (m, 5 H) 

C-NMR (5 ( PP m), D 2 O) :4 3. 4, 5 5. 1, 1 1 6. 9 H 
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9- 0. 1 2 5. 7, 1 3 4. 0, 1 4 1. 5, 1 6 4. 3, 1 7 9. 9 
MS (EI) ra/ z .183 (M + ) 
MS (CI, i -C 4 H x o ) m/z : 1 8 4 (MH + ) 

**M2 2 (3-7^-3- (8-7^7.^) tf**»n-*« 

4. 00« (21. Smmol) fc, n-^n fcV ^=x^l 
2. 0mLMt«3. 12g (3 2. Smmol) Mo*., 5 5tt-?2*m|R* 
b^c 2l»W« % .«E Tn?WW( , 6mLtrfr3feu n-7B^7^6mLt 

7/> 3 ^6mL^ W«flrrfji#Lfc. lfflljfe *Mte**UT*8mL* 

7. OfcWfcLfc. *ffiT, m**«*U Six^2 0mL^ 6m o 1 
/L*»fl5^hyerA*»HHtrJp*.T, K«KOpH«8. 5fc|»Ufc. 

ffifift, »tt«r«EEaWfifU i^#iLT, 3-T$y-3- ( 3 - 7 
A^rn^^JU) 7 B W^ n - Atv ^^ 4. 50g 

(3-7-57-3- (3-7^«.7x^) (?t^m 
ft) ^<D*mi* :91. 5%). 

^^3-7^-3- (3-7*t«7«^) 7nt^^n-7P^x^ 

1 H-NMR (5 ( Ppm) % CDC 1 3 ) : 0. 9 1 ^ 3H, J = 7 3H 
■K 1. 62 (tq, 2H, J = 6. 8, 7. 3Hz) , 2. 63 (dd, 1H 
J-5. 8, 16. 1Hz) , 2. 67 (d, 1 H, J = 7. 8, 16. 1Hz) , 
25 4. 0 5 (t, 2H, J = 6. 8Hz) , 4. 42 (dd, 1H, J=5. 8 7 
8Hz) , 6. 9-7. 3 ( m% 5 H) 

1 3 C-NMR (6 (pp m ) ,CDC1 3 ) : 1 0. 3, 2 1. 9. 44. 1 5 

2. 3, 66. 3. 113. 3, 114. 4, 121. 9, 130. 1, 147 

3, 1 6 1. 8, 1 7 1. 8 
MS (EI) m/z : 2 25 (M + ) 
MS (CI, i-C 4 H x o ) m/z : 2 2 6 (MH + ) 
£»J23 ( (SXttR) -3-7S/-3- (3-7^n7x=;V) 7>* 
Rfttf (R3U*S) -3-7^-3- (8-7^ B 7«^) *Btf*M*n- 

WJ22^Uc3-7^-3- (3-7;^ B 7x^) 7n^in 
-/ntVUx^;^^^^ 24gg (1 1Qmol) ^ B ^^ 
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J/6 2.0mLOW«fe,H8. 2©50 mmo l/Ly^^ M «20 
mLm3 0TC|:icfc, W^tlfe^%{c^^T^^^/^y r • IrX^r 
(^»-K*^ • ±^T) (Amano Lipase PS • 

TVUKy^H) 12. 4gai W U i ^30t^^c t lOttPO-' 
S«Ml:^ P ^fy620mL^ 1 2TCte»*lUfc. 

^m^mtt h y ^ a 2 o i g nuroi* i mm. » t t ^ 

^^ty 2 5 0mL«U 4 5tT^« % UT (SXtt 

R) -3-757-3- (3-7;^B7x^) ^^18 9. 9g (3-r. 

iwiw= 45 . o%) fctt^hy^, wmm&imomtmi: 

T**tf*Ufc e ttifi$ % «»«:«ffi*JHlU *«at, (RXliS) -3-T5 
y-3- (3-7;^B7x^) /Pk'tySn-AtWxxf/Higg^i 

15 (7irS#JS£-%) &m<DMMW.m: 4 8. 0%) . 

(SXttR) -3-T57-3- (3-7;^P7x=;V) ^n^^m 

9 9. 9% e etrfcofc 0 

(RXttS) -3-757-3- (3-7/Vtn7x^) ^Wifn-T-B 
b Vl~*x/W* (RXttS) -3- U-M^A-TSy) -3- (3-7^n 

a*^ D vF^ 77 ^ u-camuttatte 1^^599. 9 % e e 

o7t 0 

25 a t h y ^ ^^^^^^ . 

}fr^£'[43-TS / - 3 - (3-7/VtB7xx;i/) ?>u t°^-^ 
*7A:^CD-Ph (0. 46cm$X25cmX2^^^ t 

7-feh=hPV^c (=5/95 (^^) ) 
yvir7jc^y 7 ^4 0mmol/L 

0. 5mL/m i n 
3 0°C 
2 2 0 nm 

**«tt3- <4-M*v<*r5>0 -3- (8-7A^B7«s^) y* ^ 
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: Ch i r a 1 c e 1 OJ-H (0. 46cm$X25cm 1 ^-fcA-fls* 



35 



X 

^i^/^y^ntV^X^rr--^ (=5/9 5 (*ftft) ) 
0. 5mL/mi n 
3 0°C 
2 2 0 nm 

X, (SXttR) -3-7^-3- (3-7^ B 7x^) / PW , 

1 H-NMR (5 (PPm) , D 2 O) : 2. 8 3 (dd, IH, J = l 6 1 
10 6. 8Hz) , 2. 90 (dd, IH, J = 16. 1, 7. 8Hz) , 4. 6 7 \d 
d, 1H, J = 6. 8, 7, 8Hz) , 7. 2-7. 5 Cm, 5H) 

C— NMR (8 (PPm) , D 2 O) : 4 3. 4, 5 5. 1, 1 1 6 9 H 
9. 0, 1 2 5. 7, 1 3 4. 0, 1 4 1. 5, 1 64. 3, 1 7 9. 9 
MS (EI) m/z : 1 8 3 (M + ) 
MS (CI, i-C 4 H, o ) m/z : 1 84 (MH + ) 

(sxteR) _ 3 _ T5y _3_ ( 3 -y^u^^- /U ) 7ue*^mzn;mc 

jSXttR) -3-T-7-3- (3-7^ B 7x^) 
TV^lgil : [a] 25 D +l 0. 7°(c 1, 00.H.O) 

(RXttS) -8-75^-3- (3-7;^n7x^) /-B^in-Zn 

1 H-NMR (6 (ppm) , CDC1 3 ) : 0 . 9 1 ( t , 3 H, J = 7 3H 
«K 1. 62 (tq, 2H, J = 6. 8, 7. 3Hz), 2. 63 (dd, IH 
J-5. 8, 16. 1Hz) , 2. 67 (d, 1 H, J = 7. 8, 16. 1Hz) 
4. 05 (t, 2H, J = 6. 8Hz) , 4. 42 (dd, 1 H, J= 5 8 7^ 
8Hz) , 6. 9-7. 3 (m, 5 H) 

1 3 C — NMR (6 ( PPm ) , CDC1 3 ) : 10. 3, 21. 9. 44. 1 5 

2. 3, 66. 3, 113. 3, 114. 4, 121. 9 N 130. 1 147 

3, 1 6 1. 8, 1 7 1. 8 

MS (E I) m/z : 2 2 5 (M + ) 
MS (CI, i -C 4 Hj o ) m/ z : 226 (MH + ) 

WRM10 ( (SXI4R) -3-T-y-3- (8-7*^7.^) ^* ^ 
tt&tf (RXttS) -3-7W-3- (3-7A*B7,^, 7-BW^xf 

10 ° mg (0 - 473mmol) t^a^ 2 50/tL ^ 
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10 



20 



f-pH8. 2 <D5 0mm o 1 /L V >Wt* V *A*i$&2 5 0 » L 0°Cfc:# 

^>T) ^jgj^t-f^y^— If (Amano Lipase PS m&%) jj^KDyf© 5 

^^2 5 0 (.L^Dl 1 2tfcJ&iPLfc. #^^cM^^fc:^h V *A9 0 • 

U 45°CT^£E^^, fi^iitt (SXttR) -3-7^-3- (3 _ 7 
; ^ D71 ^ /p ^®3 9. Omg (3-7^-3- (3-7^n7x 

itL -> (RXWtS) -3-7>;y-3- (3-7^n7x = 

A') 7P^^x^r/M8. Omgm (3-T5/-3- (3-7,1, 

15 8.0 %) 0 

(SXttR) -3-T$y- 3 - (3-7;^n 7 x^) /"^yl^lS 

9 5. 6%e e-e&ofc. 

(RXttS) "3-7^-3- (8-7A*B7«^) 7"p^y®x^x 
*?vW* (RXttS) -3- (4-^/V7^) -3- (3-7^ D 7x, 

h *v 7 -r -tt&m vxK^mmm t z 5 9 5 . 0 % e e x& o it 

25 **fitt3-75y-3- (3-7A^B7»s^) 

*7A:^/VCD-Ph (0. 46cm»X25cmX2«W, «5teitK&* 



: T-ir h = h V*/7k (=5/9 5 (^*it) ) 
V I'M— 7km % V !7 A 4 0 mm o 1 /L 
30 !)ylt' P H3. 5fCgRfi£ 

: 0. 5mL/m i n 
Jfi^ : 3 0 °C 

: 2 2 0 n m 

**Stt3- U-hW*,T$S) -3- (8-7^ B 7« S A,) ^ 
35 i^fvVoc.;*7vu 

*^ :Chiralcel OJ-H (0. 4 6cmOX2 5cm, ^*/Wfe* 



WO 2004/083163 



PCT/JP2004/003543 



75 



10 



15 



20 



25 



30 



35 



Mali 
X, 



0 

M°;vt/v=i—;v (=5/95 ogtjfcjfc) ) 
0 . 5 mL/m i n 
3 0°C 
2 2 0 nm 

(SXttR) -3-T5/-3- (3-:7A*-»:7«=A0 fc^ 
fMS^MJ 2 3 L^toi EJ|8T?fc o fc„ 

(RXttS)'-3-7$;-3- (3-7^B7i^) /Ph^yix^ 

1 H-NMR (5 (p pm ) % C DC 1 ,) : 1. 24 ( t , 3H, J = 7. 
z) , 2. 6 1 (dd, 1H, J = 7. 8, 1 6 
H, J = 5. 8, 16. 1Hz) , 4. 14 (t 

2 (dd, 1H, J=5. 8, 7. 8Hz) , 6 
1 3 C-NMR (5 (ppm) , CDC1 3 ) 



3H 

1 Hz) , 2. 67 (dd, 1 
2H, J = 7. 3 Hz) , 4. 4 
9-7. 3 (m, 5H) 
14. 2, 4 4. 1, 5 2 



9> 13 0. 1, 14 7. 3, 



3, 6 
16 1. 



ass 



0. 6, 113. 3, 114. 4, 12 1 
8, 17 1. 7 

MS (E I) m/z : 2 11 (M + ) 
MS (CI, i -C 4 H x o ) m/z : 2 1 2 (MH + ) 

mmw24 (3-7>;/-3- (4-^h^ 7 «^) ^ptra-vi 

^A'lSOmLfc, 4-^^^ WtK 2 8. 5g (0. 2 1m 
o 1) , v»>i21. 8g (0. 2lmo 1) OTi/^^3 2. 3g 
(0. 4 2mol) Srjp^ JW^U*asfoat«T (7 5~8 0°C) T»8l*MSJtS$* 

»*fcUT, 3-T5/-3- (4-* h*^?*^) ^nttvt 

*«) 2 3. 6 g£#fc (4-* h^^^rt TOo¥KJ|K* : 8 2 

3%) „ 

1 H-NMR (5 (ppm) , D 2 0) : 2 . 5 0 (d d , 1 H, J = 1 7 1 6 
8Hz) , 2. 6 5 (dd, 1H, J = 17. 1, 7. 8Hz), 3. 2 4 ( B \ 3 
H) , 6. 46 (s, 1H) , 6. 48 (s, 1 H) , 6. 86 (s, 1 H) 6 
8 8 ( s , 1 H) 

1 3 C-NMR (6 (ppm) , D 2 0) : 3 7. 1, 5 0. 7, 5 5. 1, 1 1 
4. 3, 1 2 6. 9, 1 2 8. 2, 1 5 9. 1, 1 7 2. 7 
MS (EI) m/z : 195 (M + ) 
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MS (CI, i -C 4 U 1 o ) m/ z : 1 9 6 (MH + ) 

*tt*2 5 (3-757-3- U-th^y-y^u) /p^y|n-y Bt > 

n-/o k > 7 ;^>-;v5o. OmL (6 6 9mmol) H»J24T^U 
5 fc3-757-3- (4-7 f^v-^^W / Bk 'tyi (7*5#?ill^j) 1 
0. Og (5 1. 2mmo 1) Mi»7. 5 0g (7 6. 5mmol) *JdA % 

m^^5 5^ 60 - ct , 2 . 5Bm^m^tc e mviLmx*£ijt^j:>)®Mz-fe 

RfcfcTlft, S^fc7k2 0mL_Sr*p^ 6 m o 1 /L*»fb^ h y ^ A «e p H & 
10 7.7 fcgifiE LttEWI Lfc„ # &,tufcM^^5tfC t - 7* ft,* 50m 
LSrin^ 6mol/L7k»fttHy^^^tpH*10. OfcHISL 

fee # e> tLfcs^^ u^ttj ufcwawi ^ z/tyj* x-nm £ * 

fc. *««:«EE*«gU ife^#:tU, 3-757-3- (4-7 

/otftVin-T'Btf/ux^ 11. 0g£#f c 

15 (3-757-3- (4-7 h^rv^cu) ^.frf-^gg (9* Si 
go. 5%) 0 

ft*, 3-757-3- (4-^^ 7l ^) / P ftyin-/n^ 
xa- (yir5f»£%) ©WtttttHToaD^oft, 

1 H-NMR (5 (ppm), CDC1 3 ) :0. 91 (t, 3H, J = 7 3H 
20 z) ,1. 6 2 (q t % 2H, 7. 3. 6. 8Hz) , 1. 8 4 (br, 2H) 

2. 64 (d, 2H, J = 7. 3Hz) , 3. 79 (s, 3H) , 4. 03 (t, 2 
H, 6. 8Hz) , 4. 38 (t, 1H, d = 7 . 3Hz) , 6. 85 (s, 1 
H) , 6. 88 ( S% 1H) , 7". 27 1 H) , 7. 29 ( s> 1 H ) 

1 3 C-NMR (5 Cppm) , CDC1 3 ) :10. 4, 2 2. 0, 44. 3 5 
25 2. 1, 5 5. 3, 6 6. 1, 114. 0, 1 2 7. 3, 1 3 6. 8, 158 9 
17 2.2 * 
MS (EI) m/z : 2 3 7 (M + ) 
MS (CI, i-C 4 Hi o ) m/z : 2 3 8 (MH + ) 
H»J2 6 ( (SXI4R) -3-757-3- (4-^^ 7 x=^) 7>» 
) ifcXtf (RXttS) -3-757-3- (4-^^7x^) /pf^in- 

PH8. 2050mmol/Ly7i*U^*^0. 7 5mLMt-^ 
7^/^-7-^0. 7 5mL©j^»|^ »J2 5T'Mtfe3-75y-3- 
(4-^^7x=/l.) /«ftytn-7nf^^ ( 7 t5M^) 3 
OOmg (1. 3mmol) ^i3 0tl^ BRM*^* *A^*y T . 
fT (3^ K*7* • *^T) *fl«fct«l>^1? (Amano Lipase PS (ff A 
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77 

i^M»7tFvi. OmL^DiT^U (SXfiR) -3-7^- 
3- (4-7 h^y^U) AWyil0 9mg (3-T57-3- ( 4_^ 

(RXtts) -3-7>y- 3 - (4-n^7x^) ^Htr*y» n -^Btr 

-^n^i^ (7* 5 S2pO^®|lR^=4 5. 0 %) 

10 (SXfiR) -3-T5y-3- (4-7 |>*J/7«^) ^» 

(RXttS) -3-7^-3- (4-^^ 7l ^) ^ W 'y| n .^ 

15 ««Sra93tU^ir59 8. 2%eeffcofe 0 
**5x *S^fr*5(t5EfB«3 5 4 9-e$>ofc 0 

mtt3-7^7-3- (4-^^7x=/H /PWvin-^tf^ 

*7A:^CD-Ph (0. 46cm$X25c m> tt^ttft&gtt) 
: T-fe h= N y^/ 7 X (=1/9 OSfifc) ) 

^i-»!)!)A4 0mmol/L 
^tX'pH3. 5 (CHS 
MjS : 0 . 5 m L /m in 
5 MS : 3 0 °C 
W&c. : 2 2 0 n m 

X, (SXtiR) -3-757-3- (4-^^7x^) / PW >M 

H-NMR (5 (p'pm) > D z O) :2. 50 (d d, 1 H> J = 1 7 1 6 
) 8H Z ) , 2. 65 (dd, 1H, J = 17. 1, 7. 8Hz) , 3. 24 (s\ 3 
H) , 6. 4 6 (s, 1H), 6. 4 8 (s, 1 H) , 6. 8 6 1 H) , 6 

88 (s, 1H) 

1 3 C-NMR (8 (ppm) , d 2 0) : 3 7. 1, 5 0. 7, 5 5. 1, 1 1 

4/ 3, 126. 9 % 1 2 8. 2, 1 5 9. 1, 1 7 2. 7 

MS (E I ) m/z : 1 9 5 (M + ) 

MS (C I , i -C 4 Hj o ) m/z : 1 9 6 (MH + ) 
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(RXttS) -3-7^-3- U-*b**s7^,V) ^Btf*^n-^n 

1 H-NMR (6 (pp. m ) > CDC 1 3 ) : 0. 9 1 ( t% 3 H, J = 7. 3H 
«) , 1. 62 (qt, 2H % 7. 3, 6. 8Hz) % 1. 84 (br, 2H) 
5 2. 6 4 (d, 2H, 3 = 7. 3Hz) % 3. 79 (s, 3 H) % 4. 03 (/ 2 
H, 6. 8Hz) , 4. 38 (t, 1H, d = 7. 3Hz) , 6. 85 (s, 1 
H) , 6. 88 ( Sx 1H) , 7. 27 (s, 1 H) % 7. 29 ( s> 1 H) 
1 3 C-NMR (6 (ppm) % CDC 1 , ) : l 0 . 4, 2 2 . 0 , 4 4. 3, 5 
2. 1, 5 5. 3, 6 6. 1 > 1 1 4. 0, 1 2 7. 3, 1 3 6. 8, 1 5 8. 9 
10 1 7 2 . 2 

MS (EI) m/ z : 2 3 7 (M + ) 
MS (CI, i -C 4 H x o ) m/z : 2 3 8 (MH + ) 
WRM11 ( (S'XttR) -3-7^-3- (4-^h^»^) 
KftUt (RXttS) -3-7U-3- (4-^*^^) ^ftVixf 
15 /^^^/k^>^j^) 

PH8. 2©50mmol/L!)yi*J)^« 0 . 7 5mLMt-/^ 
7 5mL(0j|«, 3-T^y-3- (4-* h^^^^- 
A^) 7B^lx^f/K 9t5#Wft) 3 0 0mg (1. 3 mm o 1 ) 

.^TO tttoMb-rSV*—* (Amano Lipase PS (ffifi*) iT/U^Vy^W l 5m 

OmLSrMTtSU (SXttR) -3-757-3- (4-^*^7^,^) 
^^ 106n « (3-7-7-3- U-th^^M ****** 

^TArMy-A, (7t^mk) *^ww=4 3. o%) fc«*w&taii 

iffTt-Hitt, (RXliS) -3-7>;y-3- (4 _ 
/h^7x=;l.) y D ttylxf;vxxf;H32mg (3-7^-3- (4 

^=4 4. 0%) £#fc 0 

(SXttR) -3-7^-3- (4-^^>7x^) ^* 

fc*5* *Sto(t5Elfi4 8 8ffcofc 0 



WO 2004/083163 



79 



PCT/JP2004/003543 



25 



30 



**IStt3^75/-3- ^ B|ftltn ^^ 

^^3-T-/- 3 - (4-^*^ = , w) /u^y|x^x^;p 
5 *5A:^CD-Ph (0. 4 6cm*X2 5cm 1 «^t»4 S » 
mm : T-fe h~ h y/p/Tfc (=1/9 ) 
i)yiz^yr>i,4 0mmo 1/L 

y ^kt? P h 3 . 5 izmm 

fflM : 0 . 5m*L/m i n 
10 Um : 3 0°C 

: 2 2 0 n m 

X. (SXttR) -3-7^-3- U-^K**^.^) ^ D fty|oi 
tttttt^JfiM 2 6 -e^ Life t CD £ RH$t» fe o fc„ 

(RXttS) -3-7^-3- (4-* /n^Vix^x 

H — NMR ( 6 („«, , CDC1° 3 ) : 1. 24 (t, 3H, J = 7. 3H 
«) . 1. 71 (br, 2H) , 2. 63 (d, 2H, J = 6. 8Hz) , 3. 80 
(s, 3H) ,4.14 (q, 2H, 7. 3H Z ) , 4. 38 (t, 1 H, d = 6. 
8Hz) , 6. 86 (s, 1H) , 6. 88 (s, 1 H) , 7. 27 (s, 1 H) 
20 7. 2 9 ( s% 1H) - ' 1 

1 3 C — NMR (8 (p Pm) % CDC 1 3 ) :4 1. 3, 5 4. 6, 1 04 6 
HO. 3, 111. 9> 124. 3, 1 3 2. 0, 1 5 0. 8, 1 50. 9 1 7 
7.3 

MS (EI) m / z : 22 3 (M + ) 
MS (CI, i-C 4 H, o ) m/z : 2 2 4 (MH + ) 
^MM2 7 (3 — T $ y — 3 — (q a — y **-i^.?5.*.a- - x , 

^/-MOOmLfc, Wt-^O. 0g (0. l 3m ol) v vpy| 
13. 9 g (0. ISmol) ^17^^3 2. 3g (0. 2 6mol) 

wo*, mn^^mmr (75-80-0 TfisiwBtstt. Ke» 7 ft 
m 19. 5 8 m (t^u^us^^g ftTO: 70. 0 %) „ 

1 H— NMR (5 ( ppm) x D 2 0 + DC1) : 2. 9 9 ( d d, 2 H, J = 16. 
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7 6. 8H Z ) ,3. ll(dd, 1H, J = 16. 7, 8. 1Hz) ,4.69 
(dd, 1H, J = 8 . 1, 6. 8Hz) . 6. 92-7. 0 0 (nu 3 H) 
C-NMR (8 ( Ppm ) % D 2 0 + DC1) :4 1. 3, 54. 6, 104 
6^110. 3, 111. 9. 124 . 3 , 132. 0, 1 5 0. 8, 1 5 0. 9, 

MS (E I ) m/z : 2 0 9 (M + ) 
MS (C I , i -C 4 Hj o ) m / 2 : 2 1 0 (MH + ) 

OmL (46 8 mmo l) fc, j»«2 7^L 
»**) 7. OOg (3 3. 5mmol)Xt««|6. 6 0 g (6 7. Ommo 

#fcbT, 8-7^-8- (3, 4-^1^**^^ /B ^ ys|n 
-^nfcV^^u 7. 6 K m (3-7^-3- (3 4 

0 . 0 %) „ • 

**5, 3-T^y-3- (3, 4-^1^**^:7^^) / ckm . 

1 H-NMR (5 (ppm) , CDC1 3 ) : 0. 91 (t, 3H J = 7 3H 
• *) , 1. 61 (, t , 2H, 7. 3, 6. 8Hz) , 1. 71 (br, 2H) 
2. 60 (d, 2H, J = 6. 8Hz) % 4. 03 (t, 2H, 6. 8Hz) 4 
33 (t, 2H, 6. 8Hz) , 6. 7 2-6. 8 7 (nu 3 H) 

MS (EI) m/z:251 (M + ) 

MS (CI, i-C 4 H, 0 ) m/z : 2 5 2 (MH + ) 

«M2 9 ((SXttR) -S-T*,r-B- (3, A-><?Ul,>J*^^ 
AO (RXttS) -3-7-7-3- (3, 4-^^*^ 

PH8. 2O50mmol/LJVi*j^^ 2< 5mLM^a^f 
V2. 5mLOSW|fc, «W28^Lfc3-7?/-3- (3 4-**^ 

Og (3. 98mmol) SrADx. 3 0 TCfcfitfc, RauTTV^ <J y . 
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T (**-K*** -t^T) (Amano Lipase ps (ffi(ft 

45) :^Kyyf» SOmg^i^u^^Ot^^t 5*|n 
S«fe|C7thy3mLeDtTliU (SXttR) -3-T$y-3- 
(3, / Bl f^350mg ( 3 -T$y-3- 

(3, 4-^l,yme/7x^) ^W>tn-/a^x^ 

»0*ftft*- 4 2. 0 %) MWB^AM 5 m g fc LTft " 

«ffiTT?WlbT, (RXliS) -3-T5/-3- (3, 4-*^^*-*i^ 
«=*) ^^in-rn^f/HSOmg (3-7>/- 3 - ( 3 , 4 

S2pO^«|iR^= 4 5 . 0%) Srfcfc. 

(SXttR) -3-T^y-3- (3, ^ n ^ 

^ P7 ^ 77 -f bT3te*««Sr«fe Lfc t r 6 9 9 . 3 % e e T-fco 

(RXttS) "3-7^-3- (3, 

^U)t«»Lfc^57 9. 2%eefjbofe, 

**Stt3-T5y-3- (3, 4-^1^**^^) /pWy|n _ 

*7A;^CD-Ph (0. 46cmOX25cm,«aAt»41tt 
j$ttt : T-fe h V ;v/7k (= 1/9 (M*&) ) 
y ^81— Ttc** y !7 A 4 0 mm o 1/L 
!>^pH3. 5ttlfl£ 

1 • OmL/m i n 
3 0°C 

2 2 0 nm 

X, (SXttR) -3-T5V-3- ( 3 , ^ n 

1 H-NMR (8 (ppm) , D 2 0 + DC1) : 2. 99 (dd, 2H J = 16 
7, 6. 8Hz) , 3 . 11 (dd, 1H, J = 16. 7, 8. 1Hz) , 4. 69 
(dd, 1H, J=8. 1 % 6. 8Hz) , 6. 9 2-7. 0 0 ( m> 3H) 
1 3 C-NMR (S (ppm) , D 2 0 + DC1) : 4 1. 3, 5 4. 6, 104 
6, HO. 3, 111. 9% 1 2 4. 3, 1 3 2. 0, 1 5 0. 8, 1 5 0. 9 
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17 7.3 

MS (EI) m/ z : 2 0 9 (M + ) 

MS (CI, i -C 4 H 1 o ) m/z : 2 1 0 (MH + ) 

(RXttS) -3-T5/-3- (3, 4^fuy^ >7x ^ ) ^atf* 

1 H-NMR (5 (ppm) , CDC1 3 ) : 0. 9 1 (t, 3H, J = 7. 3H 
zK 1. 6 1 (q t> 2H, 7. 3, 6. 8Hz), 1. 7 1 (br, 2H) , 
2. 60 (d, 2H, J = 6. 8Hz) , 4. 03 (t, 2H, 6. 8Hz) , 4 
33 (t, 2H, 6. 8Hz) , 6. 7 2-6. 8 7 (m, 3 H) 
10 MS (EI) m/ z : 2 5 1 (M + ) 

MS (CI, i-C 4 H, o ) m/z : 2 5 2 (MH + ) 

J**«12 ( (SXfSR) -3-7^-3- (3, i-tfwStti,?^ 
>V) ^ftyiXO! (RXttS) -3-T$y- 3 - (3, 4-^1^*-*^ 

15 pH8. 2©50mmol/L!)yi*y^7|(M0. 7 5mLMt-^ 
^^*-^0. 7 5mL©M(^ 3-T5/-3- (3, 4-**-H^* 
^ntf^-V^^^^^ (7-fe$friB^») 3 0 0mg (1. 3 
mmo 1) ^n^3 0°C{^*>, TOW^yr.^i/T (v a -^ 
. tr^^T) *fi*fc«f * y (Aniano Lipase PS (|»A«) : T ?V KJJ ^ 
20 m 1 Smg^i, W*Lfc#fe3 0t3T?J^jS*fc. 1 Rj&S*%fc 
T-feh^l. OmL^DitttU (SXI4R) -3-T57-3- (3, 4-* 
^l^SWr^^^) ^ft>|lll mg (3-7^-3- (3,' 4-? 

(HTO=4 2. 0%) 2r«WMft«l8ingt«#MrfcUT#*:. ovveftRtaK 

(RXttS) "3-7^-3- (3, y n ^ 

•xf^M3 2mg (3-757-3- (3, 4-^1^**^:7^ 
T-pftyixf^x^^ (?*3#ft£*) SSpo^HiiR^=4 4 0%) 

(SXttR) -3-75Z-3- (3, l-fTUls&tti,?^*,) / B f t 

tRXttS) -3-7^-3- (3, 4-^1^**^:7^,1.) ^ B if* 
T**itttrlWeUfc*J:S9 3. 8%ee^ofc 



30 
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5 «*Stt3-75y-.8- (3, 4-*TU^*^7^) 

*?A:*9^CD-Ph (0. 46cm$X25c m< fe^ttMtS) 
ftft : 7th=hy/u/* (=1/9 ) 
y >-^-7X^^7 !) |)A4 0 mm o 1 /L 
10 ^iT'pH3. 5d|VS 

: 1 . OmL/m i n 
tS.& : 3 0 °C 

: 2 2 0 n m 

X, (SXttR) -3-T5/-3- (3, ^ 
(RXttS) -3-7^-3- (3, ^ ^ 

1 H-NMR (5 (ppm) , CDC1 3 ) : 1. 22 (t, SH, 3 = 7 1H 

O . I- 7 3 (br, 2H) , 2. 5 8 (d, 2H, J = 6. 8Hz) ,4. 11 

20 (q, 2H, 7. 1Hz) , 4. 31 (t, 2H, 6. 8Hz) , 6. 7-6 87 
(m, 3H) 

MS (E I ) m/z : 2 3 7 (M + ) 

MS (CI, i~C 4 H 10 ) m/z : 2 3 8 (MH + ) 

**W13 ( (SXttR) -8-7^-3- (4-hy*) /n^^ (R 
55 XttS) -3-7^-3- 7n^yin-/p k >xxf;^ 

5 0 0mg (2. 2 2mmol) t^B^fyi 2 
5mL0ft#*fei mo l/L*W*y?A*|«WpH8. 2te«KUfc*l 

*T (^^-K^x.-fe^r) (Amano Lipase PS (]&£ 

«) :^Ky^S) 25mg^ I^U^^Otf^^fe, 1 4B # 
Wife, SJ5&|&fl;s|Stt4 9. 9%{ciiLfc 0 

(SXttR) -3-TS/-3- (4-hy/U) ^n^V«»7 AS: 

^^^^"▼h^^^^^UT^^MfcjMj&Ufcii^g 8 8% 
e e X*hotc 0 
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30 



(RXttS) -3-T57-3- (4- MM,) /uf^i„-/n t >x^ 
*tt (RXttS) -3- (2-7^*7^) -3- (4-hy/U) 

*R*te*»t5Ettl4 8 3 71»*»o^, 

*7A:^CD-Ph (0. 46cm*X25cmX2«Ht, «5te«tft£ft 



15 j&S 



35 



T* h- h y/W/TK (= 5/9 5 (^*Jt) ) 

^iT*pH3. 5fqRS& 
ifi&jS : 0. 5mL/m i n 
3 0°C 
2 2 0 nm 



^i)' Chiralcel ° J ~ H (0 ' 46cm * x25c ^ 



^-y-^/^y^PkVvr^a^ (=1/9 (Mft) ) 
: 0 . 5mL/m i n 
IBM : 3 0 °C 

: 2 2 0 n m 

X, (SXttR) -3-7^-3- (4-hy;u) 7p^^M ( RXtt 
S) 3 7?;-3- (4-h!l;u) 7p^in-7n^x^©«,tt* 

*®M14 ( (SXttR) -3-T57-3- (3-7^^7.^) ***** 
MRU (RXttS) -8-7^-8- (8-7A*n 7 «^) / B fty|n- 

«Ml22^UjfcS-T5y-8- (3-7;^ B 7x^) 
"^^^^ <9«#j*MW 5 0 0mg (2. 2 2mmol) fcs^*^ 

25mLoa^tei m ol/L*^*y!>A3k»«TfpH8. 2 (CM 
«Ufc*l. 2 5mL«3 0«cfc„ fc&Htt^fcMMAw^**, 
^T.^>T K*** • *,<S, T ) y*~* (Amano 

14« >S «^5 0. 0%fclUc o 



WO 2004/083163 



PCT/JP2004/003543 



10 



20 



85 

(SXttR) -3-TS/-3- (3-7/^n7x=;V) ?***>W&%&fe 

9 9. 0%e eT*&ofc 0 

(RXttS) -3-TS/-3- (3-7A*B7«^) ^B»>»a-^B 
fcV^^Hi (RXttS) -3- - 3 - (3-^n 

*?A:^CD-Ph (0. 46cm«X26cmX2*|«, 



mm :T±b-b V/U/fr (=5/9 5 GSc*Jfc) ) 
15 ^t-7j(f*y7A4 0mmo 1/L 

^^■C'pH3. 5\z$m 
: 0. 5mL/m i n 
: 3 0°C 
IfcM : 2 2 0 n m 

**fitt3- (4-^;>7$7) -3- (3-7,1^*^^) fc^ 

*lt'' ChilalCel OJ ~ H ( °- 4 6cm<J>X2 5cnu M*A*& 

Sttr^fyAyT-p^a^ (=5/9 5 <*ftft) ) 
25 : 0 . 5 m L /m i n 

: 3 0°C 
: 2 2 0 n m 

X, (SXttR) -3-TS/-3- (3-7;^n7x^) 
(RXttS) -3-T5/-3- (3-7;^n7x^) «-J*n-7>* fcT 

ami 15 ( (SXttR) -3-T-/-3- (S-^n^^) ^ n ^ 
*RX* (RXttS) -3-T-y-3- (8-7^7.=^) ^t^i&n- 

«S«22^U3-75;-3- (3-7/^P7x^) ^ Wv|n 
35 -^ntf*,**^ (?t^mtt) 5 0 0mg (2. 22mmol) fci^t^ 

^ tV1, 25 mL®M(a mo i/L*BWb#y *A*JMhy P H8. 2fcf§ 
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86 

^ 7,t ^ 7 (^»-K*^.*^S/T) y*~* (Amano 

Lipase PS CMA«) iTWVyTW 1 5mg fcJn^ *#Uc#b 3 OtTJBS 

(SXteR) -3-757-3- (3-7^tB7x=^) ^^i^^. 

9 6. 0%e eT?&ofc 0 

(RXttS) "3-7^-3- (8-7^7*^) 7*B^yin-^ 
tf/r~*5vMi (RXI4S) -3- (4-^^757) -3- (3-7,M~n 

15 ^§3-757-3- (3-7;^P7x^) /n^S 

*7A:^CD-Ph (0. 4 6cm*X2 5cmX2*iiBe, «^tfc»^^ 

:T^b~h V*/* (=5/9 5 ) 

yvir*i*yi) A 4o mm oi/L 

20 yv»T?pH3. 5{^1» 

iitfSiiL : 0. 5mL/m i n 
MM : 3 0 °C 
afcft : 2 2 0 n m 

**JStt3- (4-JvM^/K75 7) -3- (8-7^fl7*^) ^nfc-^-v 
25 g&n — 7 s p fcVl^m^^/u 

*^ :Chitalcel OJ-H (0. 46cm$X25cm, ^-fe/Wfc* 

^If^/V y^n ^7/1^ (=5/95 C&JHfc) ) 
0 . 5mL/m i n 
3 0°C 
2 2 Onm 

X. (SXfiR) -3-757-3- (3-7;^n7x^) **K*VW*Xf 
(RXttS) -3-757-3- (3-7/VtP7x^) 7pWySn-7 D f 

*»*|3 0 (3-757-3- (3-7^ B 7x^) 7a^7|n-7^x 



so m.m 

Mr 



35 
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10 



30 



Og (4 3. 7mmo 1) RVWme. 40g (6 5. 5mmo 1) fcjp* 

^MMU 9. 40g* Wfc (8-T^-8- 

sso^iHiij!^ . 90%) _ 
**. 3-TSy-3- (3-7W»7x=*) /»»>«„-^ to „ 

'H-NMR (, ( Ppm) , CDCla) :Q B ' 
15 «) - 1. 29-1. 38 („. 2H ) , 1. 5 4-l. 61 ( m 2H) 17 

y s 4 2 4i. 2 -/ 7 ~ 2 - 66(m - •».-.o»SS;..H 

20 B !l ^ U(PPm> - CDC1 *> = 1 8. 68, 1 9. 1 3. 3 0. 6 
2° 6. 44. 1 5, 5 2. 3 4. 6 4. 48, 1 1 3. 7 1, 1 2 1 93 , <» n 

0 9, 1 4 7. 5 7, 1 6 1. 8 1, 1 64. 28, 1 7 1 77' 

MS (E I ) m/z : 2 3 9 (M + ) 

MS (CI, i-c,, H, „ ) m /z : 2 40 (MH+ ) 

»*«4 (3-75,-3- (3-7^7,^, 7 ^ r>M ^ y , 

.3-7°7T7 40 - ° mL < 5 20m ">°» S«WI2i-e»*u 

0 0 . 4 3. 7 mmo l) X t««K6. 4Qg (6 5 5mmoI) ^^ 

fcr*v* ^m^gfw : 9 O o/o) . 
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15 



20 



25 



30 



35 



^ 3-757-3- (3-7Wa 7 i^) ^^^y^n^^ 

1 H-NMR (5 ( Ppm ) % CDC 1 3 ) : 1. l9 ° (d> 3H% J = 6 4fJ 
«) , 1. 21 (d, 3H, J=6. 4Hz) , 0. 91 ( t , 3 H, J = 7 3H 
5 z) , 1. 72 (s, 2H) , 2. 5 5-2. 63 ( m , 2 H) , 4. 08 (t 2 
H, 6. 6Hz) , 4. 41 (dd, 2H, J = 5. 9, 7. 8Hz) , 5. 01 
(qq, 1H, J = 6. 4, 6. 4Hz) , 6. 9 0-6. 9 6 (m, 2H) 7 
08-7. 14 fcu 2H) , 7. 2 5-7. 3 0 (nu 2 H) 
1 3 C-NMR (< ( Ppm) , CDC 1 3 ) :21. 77, 21. 80, 44 4 
10 3, 4 4. 1 5, 5 2. 3 5, 6 8. 00, 1 1 3. 7 1, 1 2 1. 95, 1 3 0 

0 5, 1 4 7. 5 1, 1 6 1. 7 7, 1 6 4. 2 5, 1 7 1. 1 9 
MS (EI) m /z:2 2 5 (M + ) 

MS (CI, i-C 4 H a o ) m/ z : 2 2 6 (MH + ) 

^»J3 1 ( (SXttR) -3-T^-3- (3-7^n 7 x^) ^ t ^ 
**V (RXttS) - 3 -T^-3- (3-7.^7^.) 

-^^(9*5^) 5Q0mg (2 2 2mmol) 
1^1. 25mLOW*tep H 8. 2©5 0mmo l/LJJ Vt*y 

1 • 2 5mLW3 OTCfcfcofc. »fe*bfcam( f fcWI«-C^^*^*p T • 
***T («^-K*** .^>T) tttit8,^| (Amano Lipase ps ^ 

ZmJZZlll^ 2Bn ««"^»W«80ttR«4tfc. 88 
SJ«a|Bfl3*tt 4 9.1 Lfc 0 

(SXteR) -3-T5/-3- (3-7^n 7 x^) 7* P fty||^ 

9 9. l%e eX*h^fc a 

(RXKS) -8-7^-3- (3-7WP7x^) ^nf^n-^ 
A~*T/W* (RXttS) -3- (4-^.7^) - 3 - (3-^. 7 

iff B?^77/f — CD^-^^fzf: . 

**Stt3-T5/-3- (3-7;^n7x^) fn 
«A:^CD-Ph (0. 46em«X26c«X2*W», 
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10 



15 



20 



25 



urn 



35 



30 m 



-r-tb-hV/is/Tk (=5/95 (mat) ) 

V >m—7km* !)!)A40mmol/L 

0 . 5 mL/ m i n 
3 0°C 
2 2 0 nm 

K n — -ff-jvzz. T^f-jv 

^; ChiralCel ° J ~ H ( °- 46c ^25c m< *4*AM* 

^t^y/PtVWn^ (=2/98 (Mit) ) 
0. 5mL/m i n 
3 0°C 
2 2 0 nm 

(SXttR) -3-7$/-3- (3-7^ B7 «^) /pf^i 
(RXttS) "3-7^-3- (8-7^ B 7«^) 

1 H-NMR (5 (p pm) , CDC1 3 )° : 0. 9 1 ( t , 3H J = 7 
z) ; 1. 2 9-1. 3 8 Cm, 2 H) , 1. 54-1. 61 (m, 2 H) 

z) \ 2i l\\ 2 ' 5? ~ 2 ' ^ ^ 4 ' 08 2H ^ *• 

r ^ 2H> J = 5 ' 9 ' 7 ' 8HzK 6 - 90 ~ 6 - 95 

1 ( ;; 2 1 7 ;/;- 7 - 14 ^ 2 H) . 7. 2 5-7. 3 0 (m, 2 H) 
C-NMR ( 5 (ppmK CDCla) ;13 ^ lg ^ 3o 

6 ; 44. 1 5, 5 2. 3 4, 6 4. 4 8, 1 1 3. 7 1, 1 2 1. 9 3, 1 3 0 

09. 1 4 7. 5 7, 1 6 1. 8 1, 1 6 4. 28, 1 7 1 7 7 

MS (E I) m/z : 2 3 9 (M + ) 

MS (CI, i-c 4 H 2 o ) m/z : 240 (MH + ) 

WJ4^U3-7^-3- (3-^n^,) ^ fc ^^y 
T^fc^W* 5 0 0m g (2. 22mmol) t^u^ 

25,L^pH8. 2,50 mm ol/ L y^y 7 ^ 
1. 2 5mL^n^3 0 e CfC^fc e #6ilfct^teniMrTf^^*^y T • 
K *** • *^ T ) feWfct*y^ (Anano Lipase PS 



3H 
> 1. 7 
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a±BB "\ fcf&mikmzi 8. i %^Lfc 



tt * 7A ********* c ^ h ^ ^ A UTftWttWtt Lfc fc 

5 9 8. l%e e*T?*>o]fc 0 

(RXttS) -3-TS/-3- (3-7;^P7x^) ^^y|^y^ 

tr^^^ tt ( RXtts , _ 3 _ u-hWA-rssy -3- (s- 7 ^ B 

**** ° ^ N ^ 7 * - **tffl LT%*Mft*»£ Ufctr521. 7%ee^ 
10 ofc s 

*7A:^CD-Ph (0. 46cm$X25cmX2»tt^ !1:Mt 
15 M) 

mm :T±b-h»*/7k (=5/9 5 (Mtt) ) 
y 7k^^ V !7 A 4 0 mm o 1 /L 

y ^tt- P h 3 . 5 K:n» 

Sffit : 0 . 5mL/m i n 
20 fift : 3 0 8 C 

ftft : 2 2 0 n m 

7^?rtt3- (4-^*^ 7 §/) -3- (3-7/P*P7«^) ^n^> 



*^ :Chiralcel °J~H (0. 46cm$X25cm, *W*,Wfeflfc 

25 name 

: ^*4y^/4 y^a tVl^T/kn^U (=2/9 8 CMtt) ) 
Mill : 0. 5mL/m i n 
ffl£ : 3 0 °C 

: 2 2 0 n m 

30 X, (SXttR) -3-7^-3- (3-7;^P7x^) T-nftV 

Bm*$mm 2 3 -e^ vtc & <z> ^ pia^a, 0 

(RXttS) -3-75y-3- (3-7;^P7x^) /p^y/-p 

1 H — NMR (5 ( Ppm ) % CDCI3) : 1. 19 (d, 3 H, J = 6. 4H 
35 z) , 1. 21 (d, 3H, J=6. 4Hz) , 0. 91 (t, 3 H, J = 7. 3H 
«) . 1. 72 (s, 2H) , 2. 5 5-2. 6 3 (m, 2H) , 4. 08 (t 2 
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20 



H, 6. 6Hz) , 4. 41 (dd, 2H, J= 5 . 9, 7. 8H Z ) ,6.01 
(qq> 1H, J = 6. 4, 6. 4H Z ) , 6 . 9 0-6. 9 6 (m, 2H) 7 
08-7. 14 (m, 2H) ; 7. 2 5-7. 3 0 (m, 2H) 
1 3 C-NMR U (PPm) , CDC1 3 ) : 21. 7 7, 21. 8 0 4 4 4 
5 3, 44. 1 5, 5 2. 3 5, 6 8. 00, 1 1 3. 7 1, 1 2 1. 9 5, 1 3 0 
0 5, 1 4 7. 5 1, 1 6 1. 7 7, 1 6 4. 2 5, 1 7 1. 1 9 
MS (EI) m./ z : 2 2 5 (M + ) 
MS (CI, i -C 4 Hi o ) m / z : 226 (MH + ) 

##«5 (3-7^-3- (3-7^n7x^) / B f ty|s _^ 
10 T/lsO&jft) ) 

s-/f/W 3 ^6 0. OmL (6 4 9 mmo 1) fc, WJ2 1^tfc 
3 3- (3-7/^P7x^) 7°* t'^ig? (7ir$#:^%) 6 . 0 

Og (3 2. 8mmo 1) RtflftMN. 8 0g (4 9. l mmo 1) fcDq* Jft^ 

Mt^n^fygOmL^i, 6mo 1 /L*@^ h y ****** 

«fe»caa»^^^^AT«ii**)k. asm, sft*ttsa*u i^ttr, 

3 T^y-3- (3-7;^B7x^) •7*V*>m*-**Jl,Mrfi,6 5 

*tt) SVOJUMK* : 7 0%) . 

**5, 3-T$y-3- (3-7/^n7x^) ^» s -^/UM^ 

25 > H-NMR (5 ( Ppm ) , CDC 1 3 ) : 0. 8 3-0. 8 9 ( m , 3 H) 1 
16-1. 65 (m, 3H) , 1. 4 6-1. 6 5 (m, 1 H) , 1. 71 (s 2 
H) , 2. 5 8-2. 6 8 (m, 2H) , 4. 4 2 (d d, 1 H, J=6. 4, 13 
7Hz) , 4. 8 2-4. 9 9 (m, 1 H) , 6. 9 7-7. 3 3 (m, 1 H) 
7. 09-7. 15 (m, 1 H) , 7. 2 3-7. 3 3 (m, 1 H) 
30 MS (EI) m/z : 2 3 9 (M + ) 

MS (CI, i-C 4 H, o ) m/z : 2 40 (MH + ) 

HMM17 ( (SXttR) -3-T-7-3- (8-7^7.^) 

*Xtf (3RX«3S) -3-T5/-3- (S-^yKfe^^) 7 0 ftyi 

Wj5T^U&3-75/-3- (3-7;^n7x^) / P f#y| s - 
^rWOOmg (2. 09mmol) fc^B^^l. 25mLO» 
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10 



* pH8 ' 2O50mmol/L!)^^ MMli 2 5mL^3 

1-x • -fe^r) tffllitsy^ (Amano Lipase p S ^ . TA , Ky ^ 
S) 2 5mg^^LWfc3 0lCt^fe G 6 0 *m* samsmn 

2 1. 7%WiLfc 0 

(SXttR) -3-7^-3- (3-7Wo7x=;l.) T'pftyi^g 

9 9. 0%e et'&ofe, 

mtt3-7^/-3- (3-7^tt"7x^) ^nftVi 
*?A:^CD-Ph (0. 46cm$X25cmX2» 

mU : T-tr N y/V/7jc (=5/9 5 ) 
V Vlft—Tk** y!)A40mmo 1/L 
15 y p H 3 . 5 fcfflg 

$&iS : 0. 5mL/m i n 
?M : 3 0 °C 
ifcft : 2 2 0 n m 
X, (SXttR) -3-T$y-3- (8-7^n 7 «^) 
20 tt«2|£ijfc#!j 2 3 T'^ Lfc t> © i IrHTC&o fc„ 

(3RX»3S) -3-7^-3- (3-WP7x^) 

1 H-NMR (6 (pp m ) > CDC 1 3 ) : 0. 8 3-0. 8 9 (m, 3 H) 1 
25 1 6-1. 6 5 (m, 3H) , 1, 46-1. 65 (m, 1H) , 1. 71 (, 2 
H) % 2. 5 8-2. 6 8 ( m , 2H) , 4. 42 (dd, 1H; J=6. 4, 13 
7Hz) , 4. 8 2-4. 99 Cm, 1 H) , 6. 9 7-7. 3 3 (m, 1 H) , 
7. 09-7. 15 (m, 1 H) , 7. 2 3-7. 3 3 (m, 1 H) 
MS (EI) m/z : 2 3 9 (M + ) 
30 MS (CI, i-C 4 H, o ) m/z : 24 0 (MH + ) 

HS«EM18 ( (S) -3-7^-3-7x^ Dt ^ M (R) -a- T5 
/-3-7x^/ B t'tytn-7 , a tVl^;*^©^) 

(7t5M^) 5 0 0mg (2. 4 1mmol) ^>^^f>i 2 5mL 
©»**R:pH8. 2fcl mo l/L*^*y^A*IMTf|Wbfekl. 2 5m 
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10 



KW • **5<r) *mKbt*9*~* (Amano Lipase PS (ff A «) • 
(R) -3-757-3 - 7x^/ B t^yin - y n kV^^f;^ (R) - 
SUii573. 4%e et^ofc 0 



^ :ChiralCel ° J " H ( °- 46cm$X2 5on>, 



_ : ^V>fy/p^7;V 3 ^ (=1/9 Ottft) ) 
15 ^jig : 0. 5mL/mi n 
^ : 3 0°C 
jfcft : 2 2 0 n m 

X, JS) -3-7^-3-7x^ Bt '^iM (R) -3-T5/-3 



25 



*«7VU (7t^m|) i^EflTC, IRINFIC^Wtt (SXttR) -3 

-7^-3-7y^7-n^it3fe^t (RXttS) -3-T$y- 3 - T 

5 y - 3 -T V e*>®Rxfi*mtm&3 -75/-3-7J) ^ B 

30 ^n-T/V^^X7 i /UO^iit^ Srii ^ t - <5r 
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Mr # <d 

-ffi£ (I) : 



NH 




5 5£«K Ar 1 «Mt«r*UTVNTt,jSlV^y-^ltSr*i-/fc^ U 37 

»=/i«»a4-^h^7«^|t*r|fc<. Rift, n-^ntV^Xf4n 

WSfb* 3-7^-3-7!) -jvzfu t°*^Mn- T ,U*;U^T;is 
2. — (I - a) : 

NH 2 O 

> 3. (A) (I I) : 

O 

Ar^H < D > 

**T, —*t5$ (I I I) : 

NH 2 O 




Ar ^\^\ OH (Iff) 

3 - 7 ^ / - 3 - 7 y -/V^p t°^-V^i-t-S0— IS • 
(B) &wr% ^M»#«T. 3-7^-3-7y^«ftyiin-/p 

(I V) : 
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NH 2 O 




Ar^\-^ 0 ^ R1 CIV) 

4 . *mm»TA,=-Amt***n**>mmm 3 ^istt© 3-7^-3-7 

10 6. -to (IV) : ° 

NH 2 O 

— a ) : 

NH 2 O 

JL (IH-a) 

5£*, Arte, WEfcEISfcT-fctK 
*k5£ ( I V— a) : 

NH 2 O 




^ . ^ „ (IV- a) 

Ar^ O 

*5S (I I I -a) ©Yb^tHtij»0&fr^ga«Sr^5 
25 W3*,***Btt (RXteS) -8-T^-8-7J^ B ^ n ^ 

« 6 HMOKteftfe. 
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******** < " 1 6~io aoi^Biott* 



^sssz- 05 ~°- 

1 6. WSSK^t^^^ (I I I - a) : 

NH 2 O 




, , . . (III- a) 

20 Ar -*\^ \ QH 

(SX,1R) - 3 -^^-3-^-^ 0 ^v» i _ ls « 

NH 2 O 

Ar ^A 0 / R1 W-a) 

25 ** A r *« • «. IW t mHf *. 9 . * fc* u _ 

(I I I - a ) ©fl3^i|4iS»oSt*|6»rE«**i-5 
**«*l«»*Mfe (RMS) -8-TW- t -7,^.w vtll . w 

I' ' 2 -^ BD ^=^ 3-^ B7 ^ S , 4-*-, 7 «^ 
7— A*, 3, 5-^„ 7l= ^ 2-y nt7l= ^, 3 . /BW 
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=^36, 4-^*7i=^S, 2-7/UtP7x=/V||, 3-7/^P7x^ 
& 4-7^tn7i=^i, 3, 4-v?7;^B7x=;H, 2 -3-K7x^V 
S> 3 -3 — K7a:=/Ug, 4-3 — K^n/Ug, 2-^h^>7x=/^ 3- 
^h^ri/7^=;vS % 4-^ h^7x=^ 2, 3 h^^7x=/^, 
5 3, 4-^h^7x=;^ 3, 5-S>* h^S^as/UJEXtts, 4-*^U 
3i^36t?*>« »*©<6|B» 6 mxnm 1 6 5flB«©*!ife^jfe c 
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